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THE UTILIZATION OF TEMPERATURE CHANGE AS MOTI- 
VATION AND REINFORCEMENT IN THE MAZE 
PERFORMANCE OF ALBINO MICE* 


Department of Psychology, The George Washington University 
WiLLARD E. CarpwzLL, У/пллАм D. THALER, AND ЈЕВвоІр J. Katz? 


A. INTRODUCTION 


In a previous expediment performed by Caldwell and Mosman (1), 
albino mice were subjected to an experimental design where they were placed 
in a maze that had a low temperature in the maze and a high temperature 
in the goal box. The performance of these animals was recorded in time 
and errors. This present experiment will be an elaboration of the application 
of the utilization of temperature in maze learning experiments. 


B. STATEMENT OF THE PROBLEM 


The purpose of this experiment may be stated operationally as follows: 
What is the nature of the time and error curves for a group of albino mice 
subjected to a maze with a temperature of 110 degrees. Fahrenheit and with 
a goal box temperature of 66 degrees Fahrenheit, as compared with the time 
and error curves for a control group of mice subjected to the same pattern 
but with the maze having a temperature of 70 degrees Fahrenheit and the 
goal box having a temperature of 70 degrees Fahrenheit? In this experi- 
ment both the experimental and control groups will be sated for other 
manipulatible drives, such as hunger, thirst, etc. 


C. APPARATUS 


The apparatus for this experiment consisted of a metal maze pattern with 
six blind alleys. The metal maze pattern rested on a thin sheet of thin 
wire. The top of the maze was sealed off by a piece of glass. Underneath 
the maze pattern there was an electric grill which rested in a copper pan. 
This grill would be turned on, and the temperature was increased until the 
desired degree was reached on the thermometer placed within the maze. 

There was an intermediate zone between the maze and the goal box which 


*Received in the Editorial Office on January 1, 1954. 
1The authors wish to express their appreciation to Miss Judith R. Burrows for 
assistance received in the preparation of this paper. 


3 


4 JOURNAL OF GENETIC PSYCHOLOGY 


when the animal would enter would be sealed off from the maze proper by 
means of a sliding door. There was in this intermediate zone another slid- 
ing door leading to the goal box. The floor of the goal box was covered 


with thin screening wire and underneath the wire there’ was a tray of ice 
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FIGURE 1 
A PICTURE OF THE APPARATUS Usep In THIS EXPERIMENT 


and some thermometers which would allow the desir 
ture to be measured. The maze rested on a table 
black cloth. ‘The area enclosed by the black cu 
fluorescent unit containing four tubes, 
had a strength of 40 watts. 


ed degree of tempera- 
and was surrounded by 
rtains was lighted by a single 
Which were 36 inches long and each 
See Figure 1 for a Picture of the apparatus. 


D. PROCEDURE 


The mice utilized in this experiment were females from the National 
Institute of Health General Purpose Strain. The 
mately four weeks old. A total of 12 mice were used in the experimental 
group and 12 were used in the control group. When 2/3 of an animal’s 
body went into a blind alley, that was counted as an error. When an ani- 
mal would turn back in the maze, this was counted as a retrace until he 


animals were approxi- 
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returned to the point from which the retrace began. When the animal 
entered a blind alley during a retrace, this was counted as an error, as well 
as a retrace. Time was recorded with a stop watch from the time the door 
of the entrance compartment leading into the maze was opened until the 
door to the goal box was closed.? The animals were allowed to remain in 
the goal box for five minutes. ‘Temperatures were recorded at the entrance 
compartment and the goal box at the beginning of each trial, and also when 
the animals were removed from the goal box. 

'This experiment was repeated twice, with six animals in the experimental 
group and six animals in the control group for each repetition. It was neces- 
sary in this experiment to have at least two experimenters. The animals 
were run for 20 trials, approximately between 1:00 and 3:30 р.м. 

Each animal was maintained in a separate jar which contained food and 
water at all times. At the end of each trial each animal’s jar was emptied, 
washed, and filled with fresh food and water. The temperature was recorded 
daily in the laboratory and averaged around 75 degrees Fahrenheit as the 
laboratory was thermostatically controlled. 


E. RESULTS 


Time data reveal significant F values between control and experimental 
groups at the 5 per cent level at Trials 2, 3, 4, 8, 10, 11, 12, 13, 15, 16, 17, 
18, 19, and 20. Time data (Table 1) reveal significant ¢ values (for only 
those groups which F test shows no significance) between control and ex- 
perimental groups (with the experimental group taking less time) at the 5 
per cent level at Trials 1, 6, and 14, and at the 1 per cent level on Trial 14. 

Error data reveal significant F values between control and experimental 
groups at 5 per cent levels for Trials 2, 3, 4, 7, 11, 12, 14, 16, 17, 19, and 20. 

Error data (Table 2) reveal significant T' values (for only those groups 
which F test shows no significance) at the 5 per cent levels (with the ex- 
perimental making less errors than the control) on Trial 6. 

The shape of the time curve (Figure 2) for the experimental group is 
an ascending and descending one; for the control group it is a continually 
ascending one. 

The shape of the error curves for the experimental group is an ascending 
one and then it gradually begins to descend. The error curve for the con- 
trol group gradually ascends throughout the 20 trials. 


2There was, however, a 10-minute time limit in the maze. 
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Е. Discussion or RESULTS 


The time and error curves in this experiment tend to resemble somewhat 
the time and error curves reported in the experiment by Caldwell and 
Womack (2), where light avoidance was utilized as motivation. This type 
of curve was somewhat similar to the curve of time for the experimental, 
Part 2 of the experiment reported by Caldwell and Mosman CI. 


TABLE 1 
MEAN TIME IN SECONDS FOR EXPERIMENTAL AND CONTROL Groups} 
Trial X. X. S, S. F t 
1 49.42 64.92 31.49 39.71 1.59 2.08* 
2 14.92 33.42 11.74 36.17 9.48* — 
3 8.33 39.50 5.02 26.36 27.55* === 
4 12.00 19.33 9.44 17.41 3.83% — 
5 11.58 16.83 18.58 13.28 1.96 1.56 
6 2742 58.58 53.37 68.64 1.65 2.43" 
7 16.83 18.83 19.05 15.76 1.46 0.55 
8 36.50 117.17 71.03 169.87 5.71* — 
9 38.83 62.08 66.98 74.65 1.24 1.56 
10 70.17 161.58 109.05 220.41 4.09* к=; 
11 55.92 143.97 87.14 222.95 6.44* um 
12 74.33 174.58 122.58 250.65 4.18* ume i 
13 59.50 207.08 83.73 239.72 8.20* ~ 
14 78.17 194.67 160.52 196.83 1.50 1 
15 76.33 207.00 100.00 214.49 4.58* == 
16 81.00 245.83 126.54 232.88 3.26* S 
17 29.67 268.91 44.14 265.00 36.04* xd 
18 45.50 340.58 90.12 240.81 7.14* HS 
19 25.50 358.67 54.64 221.87 16.48* к= 
20 30.83 408.83 74.37 230.08 536% re 


+For all trials at the 5 per cent level of significance an F value of 2.82 is required. 

For all trials at the 5 per cent level of significance a 1 value of 2.074 is required; 
at the 1 per cent level of significance a t of 2.819 is required 

*Significance at 5 per cent level, t 

**Significance at 1 per cent level. 


G. SUGGESTIONS FOR FURTHER RESEARCH 


The following are different problems that might be investigated by this 
design in which the following might vary: 
The temperature in the maze. 
The species. 
The number of trials. 
The time interval between trials. 
The complexity of the maze. 
The length of time in the goal box. 


ДУ du ТЕЗ A 


W. Е. CALDWELL, W. D. THALER, AND J. J. KATZ 7 


H. Summary AND CONCLUSIONS 


In this experiment 24 sated albino mice were utilized, 12 in the experi- 
mental group and 12 in the control group. The experimental group was 
placed in a maze which had a temperature of 110 degrees Fahrenheit. The 
control group was placed in a maze which had a temperature of 70 degrees 
and a goal box of 70 degrees Fahrenheit. Both groups were allowed to run 
the maze for 20 trials. The following conclusions may be drawn from this 
experiment. 


TABLE 2 
MEAN ERRORS FOR EXPERIMENTAL AND CONTROL GROUPS 
Trial X. X, Se Se F t 

1 3.42 4.08 4.04 3.64 1.24 0.83 
2 0.58 1.92 0.95 2.63 7.54* Mcd 
3 0.97 142 0.28 2.02 49.44* 
4 0.25 1.08 0.59 1.89 10.26* 
5 0.33 0.67 1.10 0.94 1.37 1.55 
6 0.92 1.83 1.94 2.66 243 2.12" 
7 1.00 0.58 2.02 1.19 2.89* — 
8 1.58 3.33 3.62 5.15 2.02 1.88 
D 1.58 1.75 3.86 2.49 241 0.27 
10 2.67 3.75 4.21 3.99 1.11 1.27 
11 3.00 1.92 6.27 2.57 5.96* — 
12 4.92 3.33 7.66 401 3.64* — 
13 3.58 3.08 5.36 3.84 1.94 0.51 
14 5.17 2.67 11.81 3.22 13.41* — 
15 2.75 2.92 4.51 413 1.19 0.19 
16 2.67 2.67 6.22 3.59 3.00* — 
17 1.92 3.92 3.12 5.90 3.58* — 
18 2.33 4.50 4.82 7.06 2.14 1.72 
19 1.00 7.00 1.87 9.00 23.13* — 
20 0.67 5.00 1.44 5.53 14.36* — 


+For all trials at the 5 per cent level of significance ап F value of 2.82 is required. 

For all trials at the 5 per cent level of significance a t value of 2.074 is required; 
at the 1 per cent level of significance a / of 2.819 is required. 

“Significance at 5 per cent level. 

**Significance at 1 per cent level. 


1. Error data reveals significant F values between control and experi- 
mental groups at 5 per cent level for Trials 2, 3, 4, 7, 11, 12, 14, 16, 17, 
19, and 20. Error data show significant ¢ values (for only those groups 
which F test shows no significance) at the 5 per cent levels (with the experi- 
mental making less errors than the control) on Trial 6. 

2. Time data reveal significant F values between control and experi- 
mental groups at 5 per cent level at Trials 2, 3, 4, 8, 10, 11, 12, 13, 15, 
16, 17, 18, 19, and 20. Time data reveal significant ¢ values (for only those 
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groups which F test shows no significance) between control and experimental 


groups (with the experimental group taking less time) at the 5 per cent level 
at Trials 1, 6, and 14, and at the 1 per cent level on Trial 14. 


3. The general shape of both the time and the error curves for the ex- 
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perimental group resembled a bell shape, similar to the time and error curves 
reported in the experiment by Caldwell and Womack (2) on light avoidance. 
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INFANTILE EXPERIENCE AND ADULT BEHAVIOR IN THE 
WHITE RAT* 


Department of Psychology, University of Oregon 


RICHARD A. Lirrman! 


A. INTRODUCTION 


It can scarcely be doubted that the experiences of childhood are related 
to adult behavior and personality. There exists a wide range of data and 
informal observations to serve as evidence. What is lacking is any general 
agreement upon the nature of the relationship, the causal mechanisms, so 
to speak. Consequently, one finds at least two broad types of theory com- 
peting with one another to explain the data. 

Consider, for example, an item of behavior like an aggressive act by an 
adult. How is it related to earlier experiences? One type of theory posits 
a redintegrative phenomenon. The adult behavior is, essentially, а repro- 
duction of earlier behavior. There are two sub-types here. One, the 
specificity point of view, suggests that infantile or childhood events have a 
restricted effect; the adult aggression has precisely the same meaning and 
determinants that it had in the child. "The second sub-type, the generality 
view, states that the effects are wide ranging and determine many kinds of 


behavior which were never involved in the earlier act. 
The other type of theory, which we have called developmental? grants 
that there is a relationship between earlier events and later behavior. How- 


*Received in the Editorial Office on January 11, 1954. 

1The research reported here was supported by a series of grants from the Grad- 
uate School of the University of Oregon. We wish to express our gratitude to Mr. 
К. Blaha who served as technician throughout the study. We are tremendously in- 
debted to Professor O. H. Mowrer who permitted us to review a large collection of 
unpublished materials dealing with the same phenomena herein reported. 

"The two types of theory are more appropriately named the discontinuity and con- 
tinuity views, However, since these terms have already been applied to a specific 
topic in discrimination learning, it would only create confusion to use them in this 
context. 'This would be especially grievous since those who hold a continuity view 
with respect to one problem most likely would hold a discontinuity view for the 
other. The continuity theorist in the field of perceptual learning generally has an 
S-R approach. But S-R theorists also conceive of habits in redintegrative terms. 
Hence while their formation is continuous, habits may be elicited in a discontinuous 
fashion; unless certain conditions hold intervening events have no necessary effect 
upon the structure of the habit. The argument for those who hold an organizational- 
cognitive viewpoint with respect to habit formation and elicitation is just about the 
reverse. Depending upon the degree of "trace communication" which is postulated 
by the organizational theorist, the distinction is more or less sharp. 
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ever, in contrast with the redintegrative viewpoint, the earlier experiences 
are said to be capable only of initiating a chain of events which may eventu- 
ally bring about a certain kind of behavior. Hence, whether the adult be- 
havior resembles the earlier behavior depends, not upon the occurrence of 
the earlier behavior, but only upon the nature of the intervening experiences; 
more exactly, upon the immediate antecedents. ‘This is not a problem of 
immediate versus removed or distant causation; in such a case of course, it is 
completely arbitrary as to which member of a chain of events one wishes to 
designate as the cause. As we understand it, however, the arbitrary selec- 
tion of a cause can occur only where each term in the series can be shown to 
satisfy at least the conditions of necessity or sufficiency. The developmental 
viewpoint asserts that earlier events cannot be shown to be either necessary 
or sufficient for later behavior; an indefinite range of earlier experiences may 
converge upon the same adult behavior. 

The reader will recognize that the redintegrative view is representative of 
associationistic theories—behaviorism and psychoanalysis—while the develop- 
mental view is more typical of recent ego-psychologies like Rogers’ and the 
field-theory of Lewin. Yet, while there are other differences between these 
systematic orientations, there are signs of rapprochement and realignment. 
As Orlansky (10) has stressed, there are not sufficient data for any conclu- 
sive decisions at present. Perhaps the differences in the various theories will 
disappear as more becomes known. In any case, the present investigation is 


presented primarily as a fact finding study, though its implications for theory 
are quite clear. 


B. PROBLEM 


The brilliant investigations of Hunt (3) and Mowrer (8) provided 
the starting point. Readers of this JOURNAL undoubtedly recall Hunt's ex- 
periment, since repeated, verified, and broadened (4). Briefly, an experimen- 
tal group of infant rats were subjected to an irregular feeding schedule of 
such severity that their weight was reduced considerably below that of а 
control group maintained on an ad libitum diet. Some 150 days later when 
weights were again equal, both groups were subjected to a hoarding test 
under a strong hunger drive (23% hours deprivation). The animals de- 
prived as infants hoarded significantly more than the non-deprived group- 
Hence, the relation between infantile experiences and adult hoarding 15 
clearly established. While it is true that adult hoarding is a function of 
other factors, e.g., age of infantile deprivation, lighting, test device, time of 
test, etc. (6), the róle of infantile events seems soundly established for the 
hoarding function. 
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Now consider the series of studies reported by Mowrer (8). He trained 
rats individually in a Skinner box to press a bar for food pellets. The bar 
was directly above the food delivery tube in most cases. Three animals, each 
one trained in this manner, were then put into the box together. The bar 
was removed to the side opposite the food tube and the animals were put on 
a strong hunger drive. Finally, the only source of food was the pellets ob- 
tained by pressing the bar. Initially, all the animals pressed the bar with 
equal frequency. However, the animal which pressed the bar usually failed 
to get any food since his companions, who were usually closer to the food 
tube than he, ate it up before he could get across the box. The animals ceased 
responding after a while, presumably since the bar pressing response was 
not being reinforced by food consumption. After several days of near starva- 
tion one of the animals usually hit upon a solution; he pressed the bar so 
rapidly that more food was delivered through the tube than his companions 
;could consume before he got back across the box. There quickly developed 
a parasitic relationship in which one animal did the work for all three. 
Mowrer found that the problem solver was usually the animal who, in an 
independent pre-test, was rated most aggressive. Under the stress of a 
strong drive, he explains, the aggressive animal was more active and attacked 
various portions of the box, including the food-delivery bar. These vigorous 
activities led to the initiation of multiple bar pressing. 

Now, what would happen if we combined the two investigations? "There 
are several possibilities. (а) The animals with a history of deprivation 
(traumatized) might become the workers; (b) they might become dependent; 
or (c) there might be no discernible effect of infantile deprivation upon 
this particular psychological function. (4) There is still another possibility ; 
while the occurrence of worker-dependent behavior might not be attributable 
to traumatization, there could be other features of adult behavior which are 
affected and which are displayed in this situation. 


C. PROCEDURE 
1. Subject 


The subjects were 32 albino rats bred and raised in the University of 
Oregon laboratories. They were descended from the Holtzmann-Sprague- 
Dawley strain which is a highly purified breed derived partly from Wistar 
stock. They are characterized by exceptional docility, a distinct convenience 
for laboratory work. 
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2. Apparatus 


All training took place in a Yale-type Skinner box. Its internal dimen- 
sions were 22” by 12” by 12”. It was sound and air conditioned. The only 
regular noise to be heard within the box was that from an air pump. The 
food delivery mechanism was contained in a closed-off portion at one end of 
the box, so that the relays and solenoids were heard intermittently, when- 
ever the bar was depressed. A delay mechanism made it necessary to release 
the bar before another pellet of food would be delivered. "This prevented 
acquisition of a response that permitted food to pour out. 

Each depression of the bar delivered a single pellet of food weighing 
0.45 grams.? Because the pellets were so small, a tremendous amount of 
work was necessary before an animal could get enough pellets to become 
satiated in an organic sense. Subjects were never placed in the Skinner box 
directly from their home cage. They were transferred to a small isolation 
chamber and remained there for 30 minutes before entering the Skinner box. 
Upon completion of each day’s session they were put in the isolation chamber 
again for 30 minutes before finally being returned to the home cage where 
they were fed. 


3. Training Schedule 


"There were two major phases: an infantile deprivation period for the ex- 
perimental animals and then an adult learning and paired-animal situation 
for the experimental and control animals. Since we duplicated exactly 
the procedures of Hunt's earlier study (3) to the time of the adult program, 
we shall not describe them in detail here (see Table 1). At 21 days 4 
number of litters were weaned. At 24 days they were split and divided into 
two groups of 16, 8 males and 8 females to a group. The experimental ani- 
mals were fed irregularly for short 10-minute intervals for 15 days while the 
controls had a continuous supply of wet mash in their cages. The irregular 
feeding, beside cutting down markedly the total intake, was associated with 
rather severe traumatization. Food was abruptly removed at the 10-minute 
mark and all animals were, at some time or other, knocked off the dish to 
which they clung while it was being removed from the cage. Beginning with 


3As with all apparatus, the delivery mechanism would occasionally jam. There 
would ensue rather agitated bar-pressing until the device was set working again: 
Our records indicate that this condition occurred fairly seldom and just about 
equally often in both groups. However, this is clearly an instance of intermitta? 
reinforcement. The difference between such reinforcement and regular reinforcemen 
in a Skinner box is dramatic in its effects. There will soon be reported an investi- 
gation of the effects of intermittant reinforcement on the paired animal situation 
which Mr. Leonard Lansky carried out in our laboratory. 


"M_n ÁÁÁ 
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the 40th day after birth, all animals were given the same treatment of un- 
limited food and water for the next 150 days. At no time were they without 
food or water in their cages. By this time, weight differences had vanished. 


a. Adult learning. When the animals were approximately 190 days old 
both E (N = 16) (deprived as pups) and C (N = 16) groups were sub- 
divided into a morning (JZ) and night (N) group and a Day I (DI) and 
Day II (DII) group. Thus there were 8 animals classified as MDI, 8 as 
MDII, 8 as NDI, and 8 as NDII. 


TABLE 1 
SCHEDULE FOR INFANTILE AND ADULT TREATMENT OF ANIMALS 
Treatment Days old 
Infantile and Young Adult: 
With litter 0- 20 
Weaned 21- 23 
Deprived or undeprived period 24-38 
Continuous food in cage 39-189 
Adult: 
Adapt to new feed plan 190-203 
Individual learning 204-215 
Paired testing 216-225 


They were then given two weeks adaptation to a new feeding schedule so 
that training in the Skinner box would occur for all animals 23% hours 
after the last feeding. The feeding itself consisted of 8 grams per day per 
animal, one-half the normal ration. Each animal had his own cage so it 
was easy to determine whether there was any residue from the last feeding. 
None could be detected during this entire phase of the study. It must be 
remembered that since the infancy period procedures the animals were never 
without food in their cages. 

The training schedule consisted of six sessions of one-half hour duration 
every other day. Animals were removed from their home cage, placed in an 
isolation chamber for one-half hour, and then deposited in the problem box 
in a standard manner. They were trained to press the lever by using the 
method of approximation. The small tray below the bar and food tube 
always contained five pellets when animals were first introduced into the box. 
Upon completion of each of these six sessions, the animals were returned 
to the isolation chamber again for one-half hour. From there they went to 
their home cage where they found their daily ration. 

By Day 5 all but three of the 32 animals had reached their maximum 
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response rate (responses per 5-minute period )—cumulative plots were linear. 
The remaining animals showed a sharp jump on Day 6 to a level approxi- 
mating the others and training was stopped at that point. The animals were 
then paired on the basis of sex, weight, and response rate.t Only same sex 
animals were paired. The incorporation of weight in the matching stemmed 
from Mowrer’s data. He found weight to be correlated with dominance 
which was, in turn, correlated with the development of worker behavior. The 
animals lived in their individual cages for two days after the last training 
session, still on the reduced diet. Then they were introduced to the final 
phase of the experiment. 


b. Paired behavior in the Skinner box. In accordance with the pairings 
worked out, the animals were placed two at a time in the box for five days, 
one-half hour a day. Again, they were run every other day, half of the pairs 
in the morning and half in the evening as previously indicated. It is worth 
noting at this point that in Mowrer’s study three animals were placed to- 
gether in the box; while there are certain obvious differences to be expected, 
it is not felt that they are crucial for this study. As the pairings worked 
out there was a relatively counterbalanced disposition of animals with respect 
to time of day run, time of day they had been trained, and the time of day 
their mates had been trained; viz., three morning trained animals were run 
in the morning with morning-trained mates, five with an evening-trained 
animal; three evening-trained animals were run in the evening with evening- 
trained mates and five with morning-trained animals. 

As before, the subjects were on a 23-hour hunger drive. Both subjects 
were placed in the box, shoulder to shoulder, facing the food tube at the 
beginning of each paired session. The bar, however, was now behind them, 
having been transferred to the side of the box opposite its location during 
training where it was above the food tube. Therefore they were faced wit? 
the problem of pressing the bar and going across the length of the cage to the 


food tube. 

Because of the absence of an automatic recording device throughout both 
phases of the study, manual recording of bar presses was used. E followe 
the practice of recording "bursts" of responses as a unit, a fortunate decisio? 


as matters worked out. 


f ;. ; has 

4Pairing by rate is now known to be unimportant. A study in our laboratory 

yielded conclusive evidence that, under continuous reinforcement, the mes бол 
of responding is unrelated to the development of worker or dependent be 


The results are being prepared for publication. 
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D. REsULTS 
1. Weight 


As in Hunt's studies, the marked weight disparity which existed between 
the two groups of animals at the end of the deprivation period had completely 
disappeared by the time the problem box phase was instituted, Weights were 
recorded at the end of the training and Pairing periods also but did not differ 
significantly between groups. All males, of course, were heavier than the 


females. 
2. Individual Training 


In the left hand portion of Table 2 we have recorded the mean response 
rate per 5-minute period for the last day of individual training. It is appar- 


TABLE 2 
THe MEAN NUMBER OF Responses PER 5-MINUTE PERIODS For Last Day or 
INDIVIDUAL TRAINING AND DURING THE TEST SITUATION 


Training Test 
Experimental Control Experimental Control 
Female 
36.33 34.66 1.50 7.74 
29.66 27.83 5.33 0.00 
21.16 30.33 24.58 0.00 
25.66 18.66 23.24 0.50 
31.50 25.50 0.00 16.66 
32.83 26.83 5.58 0.16 
27.16 29.66 3.08 3.83 
25.83 22.19 26.75 0.83 
Mean 28.76 26.95 11.26 3.72 
Male 
22.66 32.50 244 2.91 
20.50 30.80 1.49 8.49 
34.83 29.33 0.00 2.25 
37.33 38.00 2.75 3.16 
30.90 30.33 4.24 9.49 
34.33 33.66 0.41 6.25 
32.00 36.83 0.33 9.83 
30.82 33.50 0.16 4.08 
Mean 3042 33.12 1.51 5.81 


ent that the two groups have achieved very similar response level; the differ- 
ences between E and C by sex and total are not significant. Despite the over- 
all group similarity, one might inquire whether there is any tendency for 
one group to have consistently better responders, if even by a slight amount. 
While the over-all mean is in favor of the control group, we note that in only 
half the pairs is the control animal superior. There is obviously no tendency 
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for either group to “have the edge” when a pair-by-pair comparison is made. 
Nevertheless, a difference remains; 6 of the 8 pairs in which experimentals 
were superior are female. It suggests a sex difference. However, the male 
experimentals, though poorer than their control mates, achieved a higher 
response level than the experimental females. 


3. Test Situation 


The thing we are most interested in is whether there is any tendency for 
deprived or non-deprived animals to become workers. A worker is defined 
as the animal who has the greater response rate on the last two days of 
testing; his mate is referred to as a dependent. The right-hand portion of 
"Table 2 gives the results. It can be seen that in 11 of the 16 pairs the animal 
which had the greatest number of responses had not been deprived as a pup. 
According to the sign test (2) this superiority of controls is not significant 
(two-tailed test) since at least 13 out of 16 pairs must be of one sort to be 
significant at the 5 per cent level. From this it follows that infantile depriva- 
tion does not have any differential effect upon tendency to become a worker. 

However there are several other relations to keep in mind: (a) The five 
superior experimental animals were females. It will be recalled that out 
of the 8 pairs in which experimental animals had higher rates during training, 
6 were females. The 5 superior females during this test situation come from 
this group of 6 who were superior in training. Since none of the males were 
superior during training it suggests a sex factor, perhaps related to that 
recently demonstrated in the case of hoarding. However, it should be noted 
that the response rates during training of the superior females were below 
those of several males who subsequently failed to become workers in the 
paired situation. This would indicate that the important variable is not the 
absolute rate of work but the difference between rates. (b) Three of the 
experimental worker females have very high rates, more than twice as high 
as all the controls save one. Festinger's test indicates that this is a signifi- 
cant difference; the mean of the 5 experimental worker females is greater 
than that of the control workers at the 5 per cent leve], (c) The mean rate of 
the non-worker experimental group does not differ significantly from that of 
the non-worker controls according to the Festinger test, 


UThe data have been presented in terms of all pairs of animals. This is a loose 
criterion since many animals who are workers by our definition exceeded their 
mates by only a trivial amount. Is there any substantial change in the picture 
then, if we are more exacting and require that only those pairs be analyzed in 
Which the response rate of one member exceeds the other by an amount significant 
at the 5 per cent level? We have done this, using the sign test to distinguish the 
pairs. 'The results are not substantially changed. "Three pairs drop out of the pic 
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There is another set of data of considerable importance. They reveal 
certain aspects of the qualitative behavior of the subjects. Let us consider 
first the Motility data. The number of times that behaviors like the follow- 
ing occurred were recorded for each animal: jumpiness, aggression against 
companion, tube, or bar, copulatory attempts, trying to jump out of the box 
and so on. In the upper portion of Table 3 it may be seen that the experi- 
mental animals (worker and dependent) exhibited more such reactions than 
did the controls; the difference is significant beyond the 5 per cent level by 
the chi-square test. However, these motility data were based primarily upon 
the observations of the author and his assistant, with only one judge at any 
given time. They are, therefore not very reliable since both judges knew 

TABLE 3 
Frequency DATA FOR ASPECTS OF PAIRED BEHAVIOR: MOTILITY (JUMPING, MOUNTING, 


FIGHTING) AND MULTIPLE RESPONSES (Two ок More BAR 
Presses WITHOUT REMOVING PAW FROM BAR) 


Experimental Control Chi-squared P 
Motility 
84 59 4.76 <.02>.05 


Total such reactions 


Kind of multiple Multiple responses 


Mas 3 365 186 58.26 >.01 
5 or more 54 43 1.24 <.05 
Any kind 419 229 47.12 >.01 


which animal was a control and which an experimental, a splendid oppor- 
tunity for ill-formed biases and hunches to manifest themselves. 

However, there is another line of evidence which yields comparable re- 
sults; these are reported in the lower portion of Table 3 under Multiple 
Responses. These are “bursts” which are defined as two or more responses 
.for the same animal which are made in rapid succession and without remov- 
ing the paw from the bar. It will be seen that for bursts of 2-4 responses the 
experimental animals far exceed the controls. For bursts of 5 or more sig- 
nificance is approached. For bursts of any size, the difference is significant 


beyond the 5 per cent level. 
4. Relation between Training and Test 
In Footnote 4 we have already alluded to the lack of relationship between 
these two conditions. The question involved is whether the superior animal 


ture; in each case the control animal was superior by an insignificant amount. Out 
of the 13 remaining pairs, in 8 the control animal was the worker, in 5 the experi~ 
mental animal. But this does not differ from chance expectancy so the outcome is 
the same as when we treat all the pairs. 
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in the test situation also had a higher rate during training. To test this 
we have computed the rank difference correlation between the number of 
responses on the last day of individual training and the mean of the last 
two days of the paired test situation. Rho equals—0.13 which does not differ 
significantly from zero for 16 pairs. Nor is this simply the result of the 
development of one superior responder. The correlation between the last 
training day and the first test day is —0.25 which is also not significantly 
different from zero at the 5 per cent level for 16 pairs. 

The initial pairing of the two animals immediately makes itself felt in 
their output. On Day 1 of the test the mean response per 5-minute period 
is 2.72 in contrast to a rate of 29.79 on the preceding individual training 
Session. 

When one considers the great similarity between the controls and experi- 
mentals at the end of training, the uniform drop in output for both groups 
on the first day of training and the lack of correlation between the two con- 
ditions, it seems clear that there is little relation between any specific level 
reached during training and the output level under the paired test condition. 


E. Discussion 


The results seem quite straightforward with regard to the relation between 
infantile deprivation and the appearance of worker behavior. There is 
none. While this is in sharp contrast to some of the results of Hunt and 
his colleagues with hoarding, there have been other studies e.g., McKelvey 
and Marx (5) which have failed to confirm their results. Further, though 
there has been no exact duplication of the Hunt studies, it is clear that what- 
ever effect there is of infantile experience upon adult hoarding it is most 
complicated and probably specific to a relatively narrow range of training 
and test conditions. Presumably the effect of infantile experiences on such а 
response as bar pressing is equally restricted if it indeed exists at all. Never- 
theless, it is essential to remind the reader that we have not been study- 
ing the hoarding function. While there are certain parallels between hoard- 
ing and the specific kind of bar Pressing response we have investigated it is 
obvious that the results for one kind of behavior system need not apply to 
those of another system. We mention this to insure against any hasty gen- 
eralization or application of our results to hoarding phenomena which have 
been much more intensively investigated. On the other hand, of course, we 
would prefer that our own results not be assimilated to the present status of 
the hoarding problem. 


However, let us consider another feature of the behavior of our subjects. 


RICHARD A. LITTMAN 21 


We refer to the motility and burst data. While the former are admittedly 
unreliable since they point in the same direction as the burst data, we shall 
consider them together. The five experimental workers (all females), it will 
be recalled, far exceeded the control workers. In addition, the experimental 
dependents had a lower response rate than the control; as might be expected 
this was not significant, however, since all dependents were very close to zero. 

When we consider the burst or multiple-response data, their relevance 
to the question we started out with is apparent. We follow, here, the mode 
of analysis offered by Hunt. It seems clear that infantile experiences like 
we worked with do not determine who becomes an adult worker. However, 
the kind of worker, the "style of life” so to speak, may well be affected by 
The experimental worker (all female) far exceeded the 


such experiences. 
control workers in the number of bursts they emitted; the motility data, 


though untrustworthy, are congruent. "X 

As Hunt did, we observed excessive activity in our experimental pups 
during the deprivation period ; they were much more mobile than the controls. 
Consider now what happens in the test situation after the animals have all 
learned a motor response individually. Since there exists ample data that 
drive strength is not a determinant of rate of learning (1, 11), even if the 
anxiety which presumably developed with regard to infant deprivation re- 


occurred during training as a result of the food deprivation schedule, it would 


have no effect on the rate of learning. However, during the test situation 
we are dealing with performance rather than acquisition so that if anything 


resembling the infantile experience occurred it would operate as an added 
drive element. ‘There is also an additional factor. During training 100 
per cent reinforcement occurs. During the test situation, the eating of the 
food by the non-responding animal amounts to setting up a partial reinforce- 
ment schedule. This is very much like some of the conditions which pre- 
vailed during infancy deprivation when food was poss eot ii in 
the midst of eating and, in any case, was presented at yey irregu " d 
vals for varying periods of time. Hunt has hypothesized, : m e 
hoarding data, that adult deprivation serves to rearouse or те ^ egra к 
“autonomic and humoral responses which served to energize t e animals 
as pups. ‘This, he proposes, results in an added drive factor which summates 
with the drive subsequent to adult starving and results in more hoarding. 
We, too, assume redintegration of infantile responses to ps. cM 
including those that attended being knocked off the food dish. But, instead 
of a direct, energizing effect, as in a hoarding situation, we postulate a more 
complicated state of affairs. Perhaps we are only reflecting the times, but 
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we have adopted an anxiety-reduction explanation; probably a frustration 
or aggression analysis can do as good a job. We propose that it is the re- 
duction in anxiety, consequent upon bar-pressing or being fed at the tube 
which reinforces the behavior of the experimental worker or dependent ani- 
mal. 'This amounts to saying that the control animals played a relatively 
unimportant róle in the outcome. Where they became dependents they had 
little choice. The experimental animal, for some reason or other, began to 
press the bar vigorously. This was reinforced by the reduction in anxiety 
as he could now get plenty of food at the other end of the box whereas before 
he could not. The added reduction in anxiety resulted in a very high rate 
in contrast with that of the control. Similarly, some experimental animals 
began to “hang around” the food tube. When their companions provided 
them with pellets, the anxiety attending hunger was reduced and activity in 
the presence of the food tube was even more strongly reinforced. 

Thus anxiety-reduction is postulated as playing a dual róle. On the one 
hand, it reinforces those behaviors that involve multiple-bar pressing. On 
the other, it reinforces behavior incompatible with bar pressing—those that 
maintain the animal in the vicinity of the food tube. The reduction in 
anxiety results in a cathected bar or food tube. That attachment to the 
tube would occur seems most likely and, though the differences are not sig- 
nificant, the fact that 11 out of 16 experimentals were relatively more tube 
oriented than the controls, is suggestive. 

The results of infantile experience, in terms of this investigation, there- 
fore, shape up as follows. Certain experiences of infancy result in a tend- 
ency for drive states to be associated with food deprivation. These drive 
States are of an “emotional” sort. They may be redintegrated in the adult 
with food deprivation and frustration conditions. The reduction in these 
emotional drive states, along with the reduction in the food drive, combine 
to increase bar pressing or food tube monopolization. 

What now of the implications of this study for social behavior? It has 
been remarked that the rat is harly the animal to study for social principles 
(9). Certainly there are many areas of social functioning which simply have 
no place in the life of the rat. And yet there are many forms of human 
endeavor that are conventionally designated as social which conform in out- 
line to the type of situation we have herein described. For example, the 
fact that one individual establishes the framework within which another 
must function, e.g., administrative rules, is considered an object of social 
psychological research. There is no face to face contact and yet one per- 
son’s conduct determines another’s. We have somewhat the reverse situa- 
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tion in our set up. In a face to face situation one organism establishes its 
own mode of conduct and his companion is forced to use his own resources 
in order to function. There is little communication other than an occasional 
bite, but the monopoly of one or the other part of the box regulates, if not 
determines, the activity of the other resident. It is, indeed, at just this point 
that individual psychology may truly be said to join hands with social psy- 
chology. 

We hesitate to spell out the point but wish to indicate more clearly what 
we mean. A good deal of the experimental activity of contemporary inves- 
tigators, especially in the field of learning, concerns the activities of indi- 
viduals. It is easy to make predictions concerning the solitary ac- 
tivity of the animal based on previously solitary activity. What predic- 
tion, however, will be made concerning the relationship between soli- 
tary experiences and social situations wherein earlier training may be put 
into operation? The picture is not clear. And yet it is precisely this 
type of question which is involved in much of the work on the development 
of social behavior. To study the effects of sensory deprivation only on soli- 
tary animals is to diminish our knowledge of both individual and social de- 
terminants of behavior. We have failed to mention up to this point the 
obvious social factors in the life of our animals. For a certain period they 
lived under group conditions. Even though there Wassever any insufficiency 
of food, there could very well have been competition over this piece of food 
or that one, for this eating place or some other one. That this would rein- 
state the anxiety of our experimental animals does not seem unreasonable. 
It seems just as likely that it might introduce such a factor in the lives of the 
non-deprived animals. Аз Christie has recently suggested, it is frequently 
the pre- and extra-experimental lives of our subjects, human and otherwise, 
that we should look to for many of our results. A difficult job, but easier 
with the rat. -^ "eet. Я 

There is one loose end. What about the issue raised їп the initial portion 
of the paper concerning a redintegrative versus а developmental version of 
While the present investigation hardly answers such 
a broad question, it seems to point to the operation, at least, of some redin- 
tegrative factors in behavior. On the other hand, the fact that worker 
behavior was only indirectly affected by the infantile events should give us 


It is possible that in some subtle way the infantile events in our 
adult worker behavior—the sex differences are 


hat there is no obvious set of effects 


infantile experience? 


pause. 
study helped determine the 
suggestive of this. But it seems certain t t 
to be seen. "They shall have to be worked out for each phenomenon one is 


interested in. 
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F. Summary 


Sixteen albino rats were deprived of food in infancy. After this period 
of deprivation they were treated in identical fashion as their litter mates 
who were undeprived and served as controls. As adults each animal learned 
a bar pressing activity. They were then placed in a Skinner box in pairs 
with the food tube removed to the side opposite the bar. "There appeared a 
tendency for experimental animals to frequent the tube area and thus become 
dependent upon their control mates. However, those experimental animals 
who became workers tended to respond with greater vigor than worker 
controls. It was hypothesized that the reduction of an anxiety state, estab- 
lished in infancy and redintegrated in the adult, served to reinforce both the 
instrumental acts of bar pressing and tube monopolization. 
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A. HiustoricaAL BACKGROUND 
1. Studies on Children’s Learning of Logical Relationships 


Psychological studies on children’s learning of logical relationships date 
back at least as far as 1926. In Psychologischa Forschung (2) published 
that year, K. M. Dallenbach reported, in a note, on the results of asking two 
children the meaning of “opposition.” Though neither child, at first, knew 
the meaning, the older child, a six-year-old, was able to abstract the concept 


after several examples of words and their opposites had been given him, He 
then, to give the opposites of presented words. 
old, was never able to make the abstraction. 


ach and G. M. Kreezer (5) to extend 


the investigation to a group of children. The children were selected between 
the ages of five years and seven years, six months (inclusive), an equal num- 
ber in each six-month age range. This investigation set forth three objec- 
tives, which were also adhered to in later investigations: (a) To find out at 
what age children know the meaning of opposition ; (b) to find out how 
those children who do not know the meaning of opposition learn the mean- 
ing (whether by trial-and-error or by insight) ; (с) to find out at what age 
children are capable of learning the meaning of opposition. Kreezer and 
Dallenbach (5) were concerned with all three objectives in this study. 


In 1937, M. Schooley and G. W. Hartmann (10) investigated the róle 
ionships. The emphasis here was on 


of insight in the learning of logical relati 0 
the second objective of Kreezer and Dallenbach, to find out how those chil- 
dren who do not know the meaning of opposition learn the meaning. Though 
Schooley and Hartmann studied other logical relationships than opposition, 


they used the same procedure that had been previously employed by Kreezer 
and Dallenbach. Schooley and Hartmann concluded, as did Kreezer and 


was able to use this knowledge, 
The younger child, a three-year- 
This initial discovery led Dallenb: 


*Received in the Editorial Office on January 11, 1954. 
1Based in part on a thesis submitted to the Faculty of the Graduate School of The 
University of Texas. The author expresses appreciation to Dr. Philip Worchel 
and Dr. Karl M. Dallenbach. 
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Dallenbach, that insight was the manner in which all of these relationships 
were learned. 

In 1939, J. I. Lacey and Dallenbach (6) investigated the acquisition by 
children of the cause-effect relationship, in a similar manner. 

W. Edgar Vinacke (12) has summarized the important studies in this 
area. 


2. Correlation of Abstract Reasoning Ability With Other Factors 


Interest in correlation of various forms of reasoning with some other fac- 
tor has existed for some time. It has been pointed out (12) that the rela- 
tionship between intelligence and concept formation has been assumed through 
two different principles, which are accepted as facts. The first of these is, 
that one variable of intelligence, according to most theorists and test con- 
structors, is the ability to form and use concepts. The second is, that one 
reason for higher measured intelligence is the ability of the individual to 
conceptualize. 

In 1922, Cyril Burt (1, 12) showed interest їп the relationship between 
reasoning and intelligence. Jean M. Deutsche (3) studied the relationship 
of scores on a test of causal relations to intelligence test scores on the Kuhl- 
mann-Anderson test. She found a low positive relationship. 

Louis Long and Livingston Welch (7) feel that chronological age is at 
least as important as mental age in so far as reasoning ability is concerned. 

K. L. Smoke (11) has computed a rank difference correlation between 
ability to learn concepts rapidly and intelligence test scores on the Ohio State 
University Psychological Test. He found a rank difference cor:elation of 
392:5,125. 

Deutsche (3) has summarized the i important studies which have correlated 
concept formation and various other factors. 

The literature on the two topics mentioned is broad and extensive. No 
attempt has been made to present a survey of the literature here. Three 
surveys (3, 8, 12) have been listed. The purpose of the aforegoing résumé 
has been to show the development of the present study. 


B. Hyporuesis 


The present paper is concerned with the third objective set forth bY 
Kreezer and Dallenbach in the original experiment. The first objective (At 
what age children do know the meaning of opposition) was assumed an- 
swered from the data of the original experiment (5). The second objective 
(How do those children who do not know the meaning of opposition learn 
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eae eee py both by the original experiment and by the 
experiment. 

The third objective (At what age are children capable of learning the 
meaning of opposition) seems to have been incompletely answered. Опе 
inquiry might be to discover the earliest possible age at which the relation- 
ship could be learned; another might be to discover the latest age at which 
an average child would learn the principle. 

'The present paper is concerned with discovering whether the "brighter" 
child as measured by an intelligence scale is the one who learns the rela- 
tion of opposition at an earlier age. Dallenbach and Kreezer (5) found an 
increasingly larger percentage of children able to learn the relationship with 
advance in age. It does not seem unreasonable to assume that the children 
who are able to learn the relationship at a younger age are "brighter" chil- 
dren as measured by score on a test such as the Wechsler Intelligence Scale 
for Children (13). In the same manner, it might be assumed that those 


children who were unable to learn the relationship in the seven-year to seven 


years, six months group would be “duller” children and would register lower 


scores on the same intelligence scale. 
C. EXPERIMENT 
1. The Subjects 


to study the relationship between the 


'The purpose of this experiment is 
ence Scale for Children and his ability 


subject’s score on the Wechsler Intellig 
to learn the relation of opposition. Ten subjects in each six-month age 


the ages of five years and seven years, six months (inclu- 
l study (5). On socio-economic scales, 
and upper middle-class groupings. 
rom an inexpensive housing de- 
In all, 21 girls and 29 
t for sex or intelligence 


group between 
sive), were used, as in the origina 
the subjects would fall into the lower 
The majority of the subjects were obtained f 
velopment for ex-servicemen in a large Texas city. 
boys were used in the study. No attempt to selec 
was made, though the subjects varied in intelligence from dull normal to 


superior, in terms of Wechsler’s classification. 


2. Procedure 
d form of the Wechsler Intelligence Scale for Children 


was administered to each subject by a qualified Wechsler examiner. In every 
case, following this, he was given the Relation of Oppositions Test developed 
from Kreezer and Dallenbach (5). This was administered by a person 
who had carefully mastered the procedure and had previously had experi- 


The full standar 
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ence working with children. The score on the intelligence test was in no 
event available to the individual administering the Relation of Oppositions 
Test. 

More complete descriptions of the correct procedure for administering 
both the Wechsler Intelligence Scale for Children and the Relation of Oppo- 
sitions Test are available in the original sources (13, 5). 

After the scores from the Wechsler Intelligence Scale for Children and 
the Relation of Oppositions Test were available, the data were treated sta- 
tistically. 

‘D. RESULTS 


Since the purpose here is to discover the relationship existing between 
ability to learn the-relation of opposition, as measured by the criteria of 
Kreezer and Dallenbach (5), and score on the Wechsler Intelligence Scale 
for Children, our first task is to determine whether any significant differ- 
ence exists in intelligence, according to the scale, between those children 
able to learn the relation and those unable to learn it. This was determined 
for each six-month age group. 

К. A. Fisher's "small-sample" statistics were used because of the size of 
the samples (4). i 


TABLE 1 
ScoRES ON WECHSLER INTELLIGENCE SCALE FOR CHILDREN FOR SUBJECTS IN EAcH ОЕ FIVE 
Асе Скоирз Wiru Pass-FAIL on Opposition LEARNING 
FRoM KREEZER-DALLENBACH CRITERIA 


5-5% yrs 515-6 yrs 6-6V5 yrs. 615-7 yrs. 7-76 yrs 
IQ — P-F О P-F IQ Р-Е P-F iQ Pee _ 
88 F 93 F 89 F 108 P 90 P 
91 F 96 F 99 F 111 P 97 P 
95 F 102 P 102 F 116 P 100 Р 
99 Е 104 F 112 P 126 Р 102 Р 
104 F 104 F 116 P 120 Р 105 Р 
115 Р 116 Р 120 Р 121 Р 109 Ё 
117 Р 125 Р 120 Р 122 Р 116 P 
117 F 126 P 123 P 125 P 125 P 
118 F 127 P 123 P 134 P 126 Р 
119 Р 131 Р 125 Е 140 Р 144 Р 


For Group І (five years to five years, six months) a ¢ ratio of 7.1 was 
found; for Group II (five years, six months to six years), а z ratio of 3.7 
was found; for Group III (six years to six years, six months), а / ratio of 
6.3 was found. Since a ¢ ratio of 3.555 is significant for eight degrees О 
freedom, our ratios are all significant beyond the 1 per cent level. 

No ¢ ratio was taken on Groups IV and V, since all of the subjects with- 
in these groups were able to learn the relation of opposition. 
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; The next step was to study the existing relation, for the entire group, 
etween intelligence test scores and ability to learn the relation of opposition 
We found, as did Kreezer and Dallenbach (5), that there were subjects ever 
among our youngest group who were able to learn the relation. This seemed 
to justify testing the hypothesis as to whether a relationship existed between 
all of the intelligence test scores and the ability to learn the relation of 
opposition. 

Since the Kreezer-Dallenbach and Schooley-Hartmann experiments (6, 11) 


have shown learning to take place either immediately here or not at all, a 
T 


' point-biserial correlation was used (+). 


A point-biserial coefficient of .609 was obtained. .The ¢ test of significance 


showed this to be significant beyond the 1 per cent level. 
The learning of the relationship in each case seemed to take place at once 


or not at all, as in the original study. 
E. Discussion 


it should be mentioned again that this paper is a logical 
Kreezer and Dallenbach (5). 


hich was, to find out at what 


At this point, 

outgrowth of the three objectives set forth by 
The focus has been on the third objective, w 
able of learning the meaning of opposition. 
e in accord with those of Long and Welch (10) that 
chronological age is ап important factor in ability to learn an abstract rela- 
tionship. Children scoring below above-average scores on the intelligence 
scale were unable to learn the relationships unless they were six years, six 
months, or older. In the seven-year age group, even children at the bottom 
of the normal range, according to the Wechsler Intelligence Scale for Chil- 
dren, were able to learn the relationships. For the other age groups, learn- 
ing the relationship seemed to depend on intelligence. 

Our results differ from those of Long and Welch (10) in one respect, 
however. Using a different intelligence scale, and a different measure of 
ability to learn abstract relationship, we did find ТО to be significant. 

Our results are more similar to those of Smoke (11) who found a rank 
difference correlation of .52-+.125 between intelligence test performance 
and ability to learn concepts rapidly. 

Е. SUMMARY 

ges of five years and seven years, six months, 
hs age groups in this range, were given the 
by a qualified examiner. Follow- 
positions Test, devised by Kreezer 


age children are cap 
The findings here аг 


Fifty children between the а 
equally divided among six mont 
Wechsler Intelligence Scale for Children 


ing this, they were given the Relation of Ор 
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and Dallenbach (5). The purpose of this was to see whether the children 
who scored highest on the intelligence test would be the ones learning the 
relation of opposition first and at an earlier age. 

The following conclusion may be drawn from the experiment: А 

1. The learning of the relationship either took place by insight (at once) 
or did not take place at all. . 

2. A significant difference was found in scores on the Wechsler Intelli- 
gence Scale for Children, with each six months age group, between those 
children who were able to learn the relation of opposition and those children 
who were unable to learn it. Within each age group, the scores of the children 
who were able to learn the relation were significantly higher than those of 
children who were unable to learn the relationship, and this significance in 
each case was beyond the 1 per cent level. 

3. A point bi-serial correlation of .609 was found between ability to 
learn the relation of opposition and scores on the Wechsler Intelligence 
Scale for Children; this correlation was found to be significant beyond the 
1 per cent level. 
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INVESTIGATIONS OF THE BEHAVIOR OF PARAMECIUM 
AURELIA: Ш. THE EFFECT OF THE PRESENCE 
AND ABSENCE OF LIGHT ON THE OCCUR- 

RENCE OF A RESPONSE* 


Department of Psychology, University of Chicago 


BEATRICE GELBER! 


A. PROBLEM 


One of the earliest studies by a psychologist using paramecium as a sub- 
ject was reported by Stevenson Smith. He stated that an attempt to con- 
dition avoidance in this organism, using heat as the US and darkness as the 
CS, did not produce any detectable modification of behavior. Though the 
terminology used was not Pavlovian, essentially this was Smith’s conclusion 
(4). Bramstedt (1), however, reported in 1936 that he was able to induce 
avoidance in Paramecium caudatum, using light as the CS and heat as 
the US. In 1937, Soest (5) reported that avoidance of light but 
uld be conditioned by pairing with electric shock. That is, 
can be trained to avoid light but not darkness. It would 
seem, then, that light or darkness may, per se, constitute an important part 
and a variable meriting investigation, especially since, except 
are generally considered to be indiffer- 


not of darkness co 
paramecia apparently 


of the stimulus 
for phototaxis in bursaria, paramecia 
ent to ordinary light. 

When the writer was asked to set up an exper 
vanced laboratory psychology, she suggested this problem. All cultures were 
prepared by the writer who also arranged the materials and supervised the 
preparation for each experimental run. Thus, procedures approached uni- 
formity though each run was done by a different pair of experimenters. 


iment for a class in ad- 


B. PROCEDURE 


aurelia of Sonneborn's strain 51, sensitives, mat- 


Cultures of Paramecium 
gous, were used as subjects. 


ing type VII (6) which are genetically homozy: 


*Accepted for publication by K. S. Lashley of the Editorial Board, and received 


in the Editorial Office on January 16, 1954. е 
1The study on which this report is based was completed while the author was at 


Indiana University. 
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Aerobacter aerogenes were the bacterial food material used. Since the total 
number of fissions or divisions (by which these single-celled organisms 1n- 
crease in number) in any culture of paramecia depends on the amount of 
food present, it is possible to develop cultures of about 128 or 2 p. aurelia 
each by isolating single individuals in an amount of food-containing culture 
fluid sufficient to produce 7 fissions. After some 65 to 70 hours at a tempera- 
ture about 78 degrees F, where a single paramecium has been isolated, there 
will be found a culture of some 128 paramecia, with very little or no avail- 
able food material. Such a culture can then be treated experimentally under 
"hunger" motivation. Such cultures were prepared, with each culture 
matched by another started from a sister paramecium. Sisters are the two 
animals which result when a single animal has undergone one fission, produc- 
ing two paramecia. 


Experimental treatment was given on the stage of the microscope, using 
apparatus previously described (3). This apparatus consists of a piece of 
Masonite in which is cut a rectangular opening just large enough to hold 
the slide containing an experimental culture. A piece of platinum wire sup- 
ported on the Masonite frame can be raised and lowered vertically into the 
culture of paramecia. A training trial is defined as lowering the wire into 
the culture and allowing it to remain for 15 seconds, and then raising 1t for 
25 seconds when it is again lowered for the next trial. Forty such man 
trials were given to all cultures with a very small amount of food materia 
(Aerobacter aerogenes) wiped on the wire before every third trial (3), v 
each culture received training defined as 40 training trials with one-thire 
periodic reinforcement. Before training was started, a preliminary test 
count was made by lowering the sterile wire into the culture and leaving E 
there for three minutes. At the end of the three minutes, the number e 
paramecia adhering to the wire was counted and the wire was raised. Тава 
training was started. After completion of training, the apparatus was vd 
moved from the stage of the microscope so that the wire could be washe 
and sterilized. The apparatus was then replaced with the just «атте 
paramecium culture in position, and the wire lowered for a final test exactly 
like the preliminary test (except for the difference in lighting noted below): 
After three minutes, a count of the number of paramecia adhering to the 
sterile wire was taken. Then, the wire was raised for four minutes and ара!!! 
lowered for three minutes so that a second final test count could be made. 

All training trials and preliminary tests were made in the light. For 
final tests, however, one culture in each pair had the light on throughout the 
test period, while the other culture was tested in the dark. This was dont 


side (not the back, as conventionally 
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by turning the light off (see below for a description of lighting) just before 
the sterile wire was lowered into the culture, and turning the light on again 
after three minutes so that the experimenter could see to make the test count. 
E was allowed some 20 seconds after the light was turned on to make the 
test count. This means, of course, that the dark tested group were actually 
tested in the dark for three minutes and in the light for about 20 seconds. 
The effect of this on results is discussed later. The wire was then raised 
for four minutes, the light turned off and the wire lowered for the second 
The other culture in each pair was tested in the light after being 
test and training with the dark tested culture. 


test count. 
given identical preliminary 
For light tests, the light was left on at all times. For half the pairs of cul- 
ested culture was run first, while for the other half, the 


tures, the light t 
Except for the microscope light, the room 


dark tested culture was run first. 
was in darkness as nearly complete as possible during the entire experiment. 
and tested by the members of the class, each 


Six pairs of cultures were trained 
ho acted as experimental partners. 


pair being run by two students w 

In order to secure a view of the side of the wire (which made a more 
variation in the method of illumination and posi- 
tion of microscope barrels was introduced. First the barrels of the micro- 
hich the view is obtained, were placed in the fully tilted 
position, Since this also tilted the stage, it was necessary to bring it to a 
level by placing a false stage on it. Thus, the training wire was perpen- 
dicular to the slide when lowered, but the view was from the side. Lighting 
was from an ordinary incandescent bulb of 60 Watts in a goosneck lamp 


d bottom flask of distilled water, supported on a ring stand, 
cope. The flask of water served 


he microscope stage constant, 


accurate count possible), а 


scope, through w 


with a roun 
placed between the light and the micros 


both as a coolant to keep the temperature on t a А 
and to focus the light. The light came from above and was place at the 
) of the microscope while the substage 


ise to reflect the light upward toward the side of the 


mirror was tilted sidew e 
ion of incident and reflected light to- 


wire. Thus, lighting was а combinat 
talling approximately 55 foot candles. | | | | 

To summarize, matched pairs of cultures of P. aurelia were oi үс 
cal “training” under “hunger” motivation, in the light, to approach a plati- 
num wire. After training, one culture in the pair was tested in the light 
for wire approaching while the other culture was tested in the e е 
1 shows preliminary test counts and mean of two final test counts for eac 


culture. 
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C. RESULTS AND DISCUSSION 


Due to a failure in the heating system, the laboratory became very cold 
while culture Pair 1 was propogated. Cold slows fission. ‘Therefore, cul- 
ture Pair 1 was found to contain animals still in process of fission and visible 
bacterial residue (food). ‘These cultures were reported not to be adequately 
motivated by “hunger” but were run anyway because of demands of the class 
schedule. As expected, no modification of behavior was shown. ‘These re- 
sults are reported in Table 1, but the scores for culture Pair 1 were not 
used in statistical computation of results. Results were evaluated statistically 
by subtracting the preliminary test count from the mean of the two final 
test counts for each of the other five pairs of cultures, this figure being taken 
as representing the change in behavior due to the interpolated training plus 
the change from light to darkness or no change in lighting during final 
tests. Then the difference between the change value for the culture tested in 
the light and its paired culture tested in the dark was taken as representing 
the effect of light difference during final tests. These figures are represented 
as D in Table 1. Using the ¢ test for matched pairs, the probability of 
such a difference was evaluated. This gave a value of ¢ significant at better 
than the 1 per cent level of confidence. As mentioned above, the dark 
tested group actually were tested in the light as well for 20 seconds and this 
would have the effect of attenuating the difference between the groups. 

Chi squares were also computed between the preliminary test scores and 
mean of final test scores for each culture in both groups. These chi squares 
and their degrees of freedom were summed for each group. For the light 
tested group, the scores after training compared with the scores before tra 
ing gave a chi square significant far beyond the 1 per cent level of conti- 
dence. A similar chi square for the group tested in the dark has a proba- 
bility of about 88 per cent. The z tests comparing preliminary and final test 
scores give about the same results as the chi square. | 

Thus, it is seen that the group tested in the light showed a highly signifi- 
cant increase in response after training, while the group tested in the dar 
did not show any detectable change in response. Comparison of improvement 
in response, after training, between the light and dark tested groups gave ® 
value of ¢ which indicated that the difference between the groups was highly 
significant. Since all other conditions were held as nearly constant as PES 
sible for both groups, the increased response or lack of it was apparently 
due to the difference between light and darkness in final tests. It may 
be noted that the light tested group gave results very similar to those prev! 
ously reported (3). 


TABLE 1 
Test RESULTS FOR ALL CULTURES AND STATISTICAL ANALYSIS 


Light group Dark group 
2 
2. a, E $4 | Do а 3 2g _ | 
es =? B “ы - а= -2 S Su 5 
2 EE 5% n 3..8 Glo 3 °$ айы eae оь ® 
E КЫ = 58 GER чк ES 52 28 BEL PE 
Jus 83 gs sea ce т 83 22 see cg f 
о а 5 Z£ Е & O Baz PF a2 2& EA О вш Wa * 
*1 0 o 0 0 
2 0 5.5 5.5 5.50 1 1 4.0 3.0 0.18 1 2.5 
3 1 8.0 7.0 5.44 1 1 2.0 1.0 0.33 1 6.0 
4 0 9.0 9.0 9.00 1 0 0.5 0.5 0.50 1 8.5 
5 0 6.0 6.0 6.00 1 0 1.0 1.0 0.50 1 5.0 
6 3 9.5 6.5 3.38 1 6 4.5 —1.5 0.22 1 8.0 
Sum 4 38.0 29.32 5 8 12.0 1.73 5 30.0 
tp = 5.535 
Z Chi Square — 29.32 = Chi Square = 1.73 df 4 
= df 5, p< .01 х df 5, p = .88 р < 01 


*As noted in the text, results for Culture 1 are not included in the statistical analysis since Culture 1 was not ready. 
**See text. D refers to the difference between light and dark groups in change from preliminary to final tests (Column a 
minus Column P), e.g., for Culture 2, а = 5.5; b = 3.0; D = a — b = 5.5 — 3.0 = 2.5. 
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D. SUMMARY AND CONCLUSIONS 


By a method previously reported (3), two groups, each consisting of five 
cultures of Paramecium aurelia, were “trained” to approach a platinum wire. 
One group was tested in the light, after training in the light, while the other 
group which had received similar training was tested in the dark. 

When approach to the wire after training was compared with before train- 
ing, the group tested in the light showed a highly significant improvement 
while the group tested in the dark showed no detectable change. The im- 
provement after training of the light tested group exceeded that of the dark 
tested group at better than the 1 per cent level of confidence. It is con- 
cluded, therefore, that the response of approaching the sterile wire after 
training in the light will be elicited in the light but will not occur noticeably 
in the dark in P. aurelia of this strain, under these conditions. It would 
seem, then, that a change from light to darkness constitutes an effective 
change in the stimulus situation for this organism, i.e., the organism is sensl- 
tive to change in light intensity of the magnitude here reported (about 55 
foot candles). Further investigation, using smaller differences in intensity 
as well as changes in wave length of light, is planned. 
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A STUDY OF THE LEARNING CHARACTERISTICS OF PUBLIC 
HEALTH NURSES IN RELATION TO MENTAL HEALTH 
EDUCATION AND CONSULTATION: IV. KUDER 
VOCATIONAL INTEREST PATTERNS* 


Westchester County Department of Health, White Plains, New York 


Mutton V. KLINE AND RUTH CUMINGS 


A. INTRODUCTION 


Р The purpose of this paper is to describe the vocational interests of pub- 
lic health nurses in relation to the róle that such factors may play in public 
health nurses’ response to in-service mental health education and consulta- 
tion services. As such, this is part of a larger investigation of the personality 
and learning characteristics of public health nurses in relation to their róle 
and participation in mental health services and practices (2, 4, 5). Any 
consideration of the nature of a specific occupational group must take into 
account the róle that vocational interests may play in determining attitudes 
toward job function and the relationship of job function to a sense of job 
satisfaction. Often job functions in themselves may take on specific positive 

ances in relation to the motivations and needs of the 

individuals in that occupation. Thus, job function can be reacted to not on 
the basis of the function per se or even its rational justification, but rather 


on the meaning that the job function may have for the individual on a con- 
The unconscious origins and determinants of 


little studied area of psy- 


or negative signific 


scious or unconscious level. 
job satisfaction are an important though as yet 


chology (6, 7). 

The specific purpose of this study 
the vocational interest patterns of pu 
in allied occupations, (4) to relate these 
predicting the response to and réle of mental healt 


health nursing. 


has been to (a) evaluate and describe 
blic health nurses in relation to women 
findings to the major problem of 
h services within public 


B. PROCEDURE 


r Preference Record, Vocational, Form B (8) was administered 
ses from two county health departments. 


able sample of present day public health 


The Kude 
to a group of public health nur: 


Both groups constituted a reason 


*Received in the Editorial Office on January 24, 1954. 
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nursing service, practice, and administration within a health department 
setting 

The Kuder Preference Record is a widely-used test of vocational inter- 
ests based upon a measure of attitudinal response to occupational activity 
rather than occupation alone. Scores are obtained in the following mune 
general areas of interest: mechanical, computational, scientific, persuasive, 
artistic, literary, musical, social service, and clerical. 

In order to more adequately develop a comparative description of the rela- 
tive nature of the public health nurses’ vocational interests, several statisti- 
cal procedures were chosen because of their usefulness in bringing out mean- 
ingful comparisons rather than as absolute measures of vocational interest. 
These techniques are described as they are presented in this paper. 


C. RELATED STUDIES 

Specific reference as to the vocational interests of public health nurses as 
an occupational group is virtually non-existent. Though the nursing pro- 
fession itself has been studied with respect to aspects of such interest, the 
orientation has been primarily in the direction of selecting nurses and in 
describing some of the characteristics of nursing students in relation to other 
students. Public health nursing in recent years has expanded greatly both 
in size and function, Perhaps the expansion of public health work in ee 
eral and the incorporation of mental health and related functions has le 
directly to the increased significance and scope for public health nursing (1): 
There is little doubt that as an occupational entity the public health ue 
exists, yet relatively little is known about the selective determinants of this 
occupational group or the motives and aspirations which help to determine 
which nurses go into public health nursing and why they do so. 

Kuder (8), in compiling data for the Kuder Preference Record, тербе 
on mean scores and standard deviations of women in various occupation 
groups in the manual for that test. There are mean scores for trained nurse 
in the sample used by Kuder which show the nurse to have a very e 
Social service interest scale followed by a high scientific interest scale айс 
high average scales in mechanical, Persuasive, and artistic interests. Cleric? 
interests are also reasonably high with markedly low interests being obtain? 
only in computational and musical areas. Women physicians and psc 
nurses show rather similar mean scores and standard deviations on the Ku 
test. al 

These data presumably have been obtained from nurses involved in gene” 


^ с : n It 
duty nursing and do not include nurses in the specialty of public hea 
nursing, 
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Therefore, in undertaking a study of the vocational interest patterns of 
public health nurses, the only direct comparison we can make can be between 
the obtained results and those for women in a variety of other occupations and 
perhaps more meaningfully in relationship to what is presumed to exist as the 
core group of interests underlying public health nursing. 

Wensley (10), in her book Community and Public Health Nursing, says: 

The public health nurse bears a resemblance to the doctor in her 
interest in medicine; to the bed-side nurse in her basic training; to the 
medical social worker in her knowledge of the community and its medi- 
cal resources; to the family case worker in having a base in the com- 
munity and an interest in the family as the fundamental unit of prac- 
tice, The difference, which is constant for all of these, is her interest 
in prevention, through which she gets into action earlier than the 
others, often before the disturbances of the family equilibrium have 


taken the form of illness. 

Underlying this statement we see expressed as the prevailing opinion the 
fact that the public health nurse will differ rather markedly from other 
areas of nursing since her function and her rôle is in itself a complex gestalt 
(1). This point of view has received considerable attention and is the preva- 
lent feeling within public health areas (3, 9). From this statement we 
would normally expect that the public health nurse would have a strong 
interest in scientific areas as well as very strong interests in social service 
areas. In terms of her direct interpersonal relationships in preventive health 
we would expect her to have rather high persuasive interests, since this would 
be a psychological attribute of a teaching rôle and function. Thus it is 
against such a hypothetical and prevailing perspective on public health 
nursing that we can critically examine the actual nature of public health 


nurses’ vocational interests. 
D. RrsurTS 

Table 1 contains the raw scores, means, standard deviations, and per- 
centile ranks on the Kuder Preference Record for the total public health 
nursing group involved in this study of occupational interests. Inspectional 
examination of this data indicates that from high score to low score the fol- 
lowing hierarchy on the Kuder scales is indicated: artistic, social service, 
mechanical, scientific, musical, persuasive, literary, computational, and cleri- 
cal. The patterning in general does not appear to be extremely variant on 
objective analysis, nor are any scales except the clerical noticeably low from 
a statistical point of view alone. A more meaningful interpretation of these 
findings appears to be reflected in Tables 2 and 3, which show the percentile 
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ranks and mean scores for the public health nursing group in relationship 
to 11 other groups of women for whom normative data is available with 
respect to the Kuder Preference Record. The data with which the public 
health nursing group is compared has been obtained from the revised manual 
for the Kuder Preference Record, Form B. The 11 groups with which 


the nurses are compared are: trained nurses, physicians, occupational thera- 


TABLE 2 
PERCENTILE RANKS ON THE Корек TEST FoR PUBLIC HEALTH NURSES AND ELEVEN OTHER 
Groups ОЕ WOMEN 


Soc. 
Mec. Com. Sci. Рег. Art Lit Mus. Ser. Cler. 
Public Health Nurses 63 25 55 48 75 45 55 63 8 
Trained Nurses 59 42 72 30 57 49 53 71 23 
Physicians 77 49 87 24 62 54 45 66 9 
Occupational 
"Therapists 87 32 57 26 80 46 60 56 14 
Lab 
унер 92 26 58 32 53 36 24 


i ы ып 84 55 86 41 50 51 53 47 28 
sui POE E 6 71 
ospital Dieticians 5 50 66 53 93 32 


Religi l. 37 22 34 38 
igious Workers 31 54 81 66 66 53 56 31 


езара] Clerks 51 

славан Ирне às "m 60 41 64 51 45 47 28 
Home Dem. Agents 61 35 41 59 oF af b н 
B 

wean ( y s s s аа 4 и 
College Freshmen 37 41 id s E za : = 


pists, laboratory technicians, hospital dieticians, religious workers, personnel 
clerks, high school teachers of home economics, home demonstration agents, 


a base group of 1,429 adult women, and a group of college freshmen. The 
sampling which was used for a comparative analysis and is referred to on a 
comparative basis throughout this study was selected because of its inclusion 
of many of the healing arts and sciences as well as related social and welfare 
occupations in which women are predominantly employed. This comparison 
with respect to other professions open to large numbers of professional women 
Offers us a means for a more direct analysis of vocational interest patterns 
with respect to the kind of work activity that these a » ae и 
in. The college freshmen and base group of adult women 0 Ter a genera ize 
and more random segment of the female population for similar comparisons. 
Utilizing the data from Table 2, which reports the percentile ranks for 
each scale of the Kuder for the public health nursing group and the 11 com- 
pared groups, we find that а scale-by-scale analysis reveals the over-all trend 


for the public health nursing pattern. 


TABLE 3 
MEAN Scores ом THE Kuper TEST FoR PUBLIC HEALTH NURSES AND 11 OTHER 


Groups oF WOMEN 


Mec. Com. Sci. Per. Art Lit. Mus, Soc. Ser. Cler. 
Public Health Nurses 56.35 24.32 53.89 59.85 64.51 49.45 23.32 88.82 39.11 
Trained Nurses 53.52 28.53 60.41 52.80 53.77 50.30 21.93 93.07 50.02 
Female Physicians 62.83 31.41 71.32 49.79 56.69 53.21 20.17 90.62 40.38 
Occupational Therapists 73.29 26.09 55.21 51.09 67.94 48.89 24.11 86.03 43.86 
Laboratory Technicians 69.26 33.03 75.29 51.34 55.12 44.36 22.03 75.91 50.71 
Hospital Dieticians 53.00 36.61 63.16 57.90 51.00 52.23 22.71 80.55 53.13 
Religious Workers 45.23 22.55 46.68 56.74 51.10 57.61 23.19 108.87 55.23 
Personnel Clerks 51.07 26.00 54.36 74.95 59.36 58.02 22.91 86.36 53.55 
H. S. Teachers/Home Ec. 57.25 30.33 55.66 58.21 58.20 50.89 19.89 81.17 53.39 
Home Dem. Agents 54.50 27.00 49.12 64.48 57.93 42.31 22.67 92.64 49.74 
Base Group Adult Women 52.67 31.75 54.70 61.50 53.43 52.60 21.47 81.42 62.31 
Uniy. of Wis. Freshmen 45.29 28.52 52.09 68.44 48.87 57.91 25.85 $2.23 56.05 
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1. Mechanical Interests 


The public health nursing data with respect to interests in mechanical areas 
is reasonably high, standing at the 63rd percentile. Generally, this reflects 
a somewhat greater than average interest in mechanical aspects of job func- 
tion, and when we compare it with the 11 occupational groups used in this 
study we find that public health nurses have more interest in mechanical 
activities than do trained nurses, hospital dieticians, religious workers, person- 
nel clerks, home demonstration agents, the base group of adult women, and 
college freshmen. On the other hand, the following professional groups 


were found to have even stronger mechanical interest than the public health 
nursing group: physicians, occupational therapists, laboratory technicians, and 
high school teachers of home economics. "Thus, while the actual mechanical 
s reasonably high for the public health nursing group, 
ith respect to other groups of pro- 
We might assume from this data 
at stronger interest in mechanical 


than college freshmen, and 


interest score appear 
it would appear to be about average w 
fessional women and women in general. 
that public health nurses have a somewh 
areas than women generally, markedly more so 
about average for women in the healing arts and sciences. 


2. Computational Interests 
On this scale public health nurses reflect a rather low interest in com- 
putational activities. ‘Their mean score places them in the lower 25 per 
On a comparative basis we find that 


cent of the general population norms. | n 
all of the female groups used in this study for comparative analysis have 


stronger interests in computational activities than do public health nurses, 
with the one exception of religious workers, who have an insignificantly 
lower Kuder score in this category. With particular respect to those occu- 


pations involving health and education, as well as women 1n general and col- 
public health nurses appear to have much less in- 


of the others. Thus it would 
related to public health 
tional interest de- 


lege women in particular, 
terest in computational activities than all f 
seem that computational interests are negatively 
nursing interests generally, and is not one of the occupa 


terminants of this group. 
3. Scientific Interests 
This is a scale which, on face value, would appear to be one of the sig- 
nificant ones for all of the healing arts and sciences and for es MCN 
ticular. "The public health nurse percentile rank on this scale was 55, which, 
in addition to its statistical average implication, is slightly lower than that 
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for the base group of adult women and somewhat higher than that for college 
freshmen. On the other hand, we find that the following occupational groups 
have higher scientific interests: physicians, occupational therapists, hospital 
dieticians, and high school teachers of home economics. From the vantage 
point of significant deviation it would appear that trained nurses, physicians, 
laboratory technicians, and hospital dieticians deviate most significantly from 
the public health nursing norms and all of these groups reflect greater interest 
in science and scientific areas than do the public health nurses reported upon 
here. This would appear to be of some interest since the direct comparisons 
are made with women in health and healing arts fields and in this respect it 
would seem that public health nurses vary considerably from their medical 
and para-medical colleagues in the degree to which scientific interests and 
attitudes structure their total professional orientation. 


4. Persuasive Interests 


On the persuasive interests scale the public health nursing percentile rank 
was 48. This was somewhat lower than the base group of adult women 
and considerably lower than the mean percentile for college freshmen. On 
the other hand, the public health nursing group had significantly higher per- 
suasive interests than trained nurses, physicians, occupational therapists, 
laboratory technicians, hospital dieticians, religious workers, and high school 
teachers of home economics. Although the percentile rank in itself is not 
exceptionally high, its meaning becomes clear when compared with other 
groups of women in a variety of occupations and particularly with respect 
to those in occupations dealing with human relations and healing arts and 
sciences. The public health nurse seems to have a much greater interest in 
persuasive róle-taking and róle-playing attitudes in relation to occupational 
activities than do most of the vocational groups with which she has been 
compared. 

5. Artistic Interests 


The artistic interest scale in itself would not appear to have any direct 
implication for public health nursing or even of related occupational groups 

It is of some interest to note that the public health nursing group obtained 
its highest mean score on the artistic interest scale. A percentile rank of 
75 exceeds all of the occupational groups with the exception of the occupa- 
tional therapist, who has an only slightly higher scale than the public health 
nurse. It might be expected that the occupational therapist would score 
high here in terms of her actual work activities, and it is somewhat a SUT 
prise that the public health nurse scores as highly as she does and perhaps 
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a oes Ap she exceeds all other groups of women, including 
a women and the college freshmen as well as the group 
of women in the medical and para-medical fields. Again we see that the 
interest pattern on the Kuder for the public health nurse seems to be decidedly 
different than that for other women in medical, para-medical, and certain 
scientific areas. 
6. Literary Interests 

. 'This interest scale was also one whose significance in the nursing profes- 
sion would appear to be minimal. The score obtained by public health nurses 
al norms, somewhat below that of the base 
group of adult women generally, and rather markedly below that of college 
freshmen. It is slightly below that for trained nurses, it is more markedly 
below that for physicians, only slightly below that of occupational therapists, 
somewhat below hospital dieticians, rather markedly below religious workers, 
below personnel clerks, somewhat below high school teachers of home eco- 
nomics, and considerably higher than laboratory technicians and home demon- 


stration agents. Generally, although the literary interests of public health 
an average range when compared with 


fessional occupations, it would appear to 


here is about average on gener 


nurses would appear to be within 
ific pro 


women in general and in spec 
her professional women. 


be somewhat lower than most ot 


7. Musical Interests 

ealth nurses are in general very similar 
art from college freshmen, who 
in musical areas, there is no 
onal groups studied here. 


The musical interests of public hi 
to those for other professional women and, ap 
would appear to have the strongest interest 
significant variation among any of the occupati 


8. Social Service Interests 
This is a scale which would appear to be of singular significance in all 
The public healt 


exceeds the mean sco 


h nursing percentile rank is 
re for the base 
some note 


human relations occupations. 
reasonably high and considerably Š 
group of adult women and college freshmen. It is of. 

in social service than do 


that trained nurses have a rather higher score ! à : | 
public health nurses. Physicians also have a higher score im social service 


than do public health nurses. Religious workers and home demonstration 
agents appear to be considerably higher in this area. On the other hand, 
occupational therapists, hospital dieticians, personnel clerks, and high school 


teachers of home economics, and laboratory technicians appear to have less 
interest in social service than do public health nurses. Generally, public 


46 JOURNAL OF GENETIC PSYCHOLOGY 


health nurses’ interest in social service is reasonably high. It is very much 
lower than that of religious workers and is somewhat lower than that of 
trained nurses and physicians, 


9. Clerical Interests 


The clerical interest scale for public health nurses was very much lower 
than for any other group of women studied, including the base group of 
adult women and college freshmen. There is no great variation among 
occupational groups on this scale with the exception of physicians, who have 
the next lowest and very similar score to public health nurses. Generally, 
the base group of adult women have stronger clerical interests than do pro- 
fessional women, but of all the professional groups, the public health nurse 
has the lowest interest in clerical activities, 
regard only by physicians. 

The results from the data recorded in Tables 1, 2, and 3 generally re- 
flect a trend for the Vocational interest patterns of public health nurses to 
differ more from women in human relations, medical 
fessions, than from adult women in general. The very question of the homo- 
geneity of vocational interest patterns for groups within any occupation is 
still a subject of much question. The rationale of occupational choice and 
the determinants of occupational interests would lead to the assumption that 
considerable variability would have to be ex 
be somewhat less than that to be anticip: 
tion. Table 4 reveals a rank order inde 
erence Record, which was based on an analysis of variability on this test 
for the following groups of women: public health nurses, physicians, jour- 
nalists, artists, occupational therapists, librarians, registered nurses, labora- 
tory technicians, religious Workers, a base group of adult women, and col- 


They are approximated in this 


‚ and para-medical pro- 


pected, yet this variability should 
ated in a more generalized popula- 
X of variability on the Kuder Pref- 


A RANK ORDER INDEX ОЕ VARIABIL 


ITY ON THE Kuper TEST ror Pupric HEALTH 
NURSES AND SOME Ci 


OMPARED Occupation aL Groups 


Public Health Nurses 


10 
Female Physicians 12 
Journalists 14 
Атїїзїз 13 
Occupational Therapists 12 
Librarians 14 
Registered Nurses 13 
Lab. Technicians 15 
Religious Workers 13 
Base Group Adult Women 15 


Female College Freshmen 


MILTON V. KLINE AND RUTH CUMINGS 47 


lege students. All of the data are from the norms in the revised manual 
for the Kuder Preference Record. The standard deviations from each of 
the nine scales of the Kuder were computed and on the basis of the data a 
mean index of variability was arrived at which is a sum of the means of the 
standard deviations. Although a simple and in fact somewhat arbitrary 
rule of variability, it nevertheless does show within limits, to what extent 
the data gathered in our study of public health nurses assumes equal, less, or 
more variability than the data already gathered in the study of many other 
women in the occupations mentioned above. ‘Table 4 indicates that the index 
of deviation variability for public health nurses is 10. ‘This is of some signifi- 
cance in that we note it is lower than for any of the other groups of women 
studied, both those in specific occupations and the base group of adult women 
and the base group of college freshmen. When we consider the base. group 
of adult women we find the index of variability to be 15. 'This is very 
closely approximated by the college freshmen with an index of 16. These 
are undifferentiated women with respect to occupational choice or interests. 
On the other hand, we find that when women in specific occupations are 
studied, with the exception of the laboratory technician, all of them heye 
lower indices of variability. In view of the fact that the index of vari- 
ability in itself is based on a measure of variability, namely Че eme 
deviation, a differentiation of more than one point on e index ү Жар d 
assume some significance and certainly be worthy of cl er apice үр 
Possible interpretation. When compared with the base реш inde Ч 7 
the public health nursing index of 10 is very sharply more d e 
also considerably more homogeneous than ee on pera a variability 
Occupational therapists, and religious wor' vd 1 public health nurse. From 
index of 12, come closest to the homogeneity © the pu 


= У see ү king the Kuder 
i i о i ta it w uld seem hat generally spea t 
а consideration of this data it wo ti Г М i h в 


; obtained fo i 
Preference patterns which have been that obtained in other studies 


і degree of homogenei 4 than 

geneity somev hat greater Н 
à | ч and а very considerably greater degree of 
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of women in specific occupations, 1, This fact would suggest that there 
homogeneity than for women in general. : ; i 
y than for ind the selection of public health 
inants behind the se П 
are apparently very real determinan iati ithin the pat- 
nursi £ specialization and that the variations within p 
ing as an area of sp ith other medical, para- 


i arison W. 
terning of the Kuder already noted in compariso dace 
medical, and human relations fields assumes mo 


i ne and reflective 
differentiation appears to be а reasonably consistent О 


i blem of relative 
Of more of the total group than segments of it. bo. ы i 
homogeneity is probably of more significance in comparativ 
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than of absolute homogeneity from a statistical point of view. Occupational 
choice and the determinants of vocational interests would appear to have as 
many comparative or relative determinants as they would absolute deter- 
minants. 

In Table 5 a further comparative analysis of public health nursing patterns 
on the Kuder is made with respect to the highs and lows for each scale in 
relation to already existing data for women in specific occupations. What 
has been done has been to take the public health nursing mean percentile 
rank and compare it to the mean percentile rank of an occupational group 
of women who come closest to it and then to compare this same percentile 
rank with the highest and lowest percentile ranks for occupational groups 
of women which are available in the normative literature. А scale-by-scale 
analysis is thus presented in Table 5. | 

With respect to mechanical interests we find that the group closest " 
the public health nurse is the high school teacher of home economics. m 
the public health nursing and teaching occupations are very close. The hig à 
est score in this area is found among laboratory technicians and the M 
among high school teachers of English. The nurse would appear to stan 
between both of these extremes. ham 

With respect to computational interests, musicians and gne n 
would appear to have similar interests in this category as do public hea А 
nurses, all of whom have very low scores in this area and compare aa 
highest score of 90 by high school teachers of mathematics and the lowes 
of 15 by artists and art teachers. »S 

With respect to scientific interests, public health nurses and person! 
clerks have an equated score in this area. Their percentile ranks of d 
compare with 93 for the laboratory technicians, which is the highest, ?' 
24 for the artist and art teacher, which is the lowest. her 

On the persuasive scale the public health nurse and the high school teac A 
of languages have similar ranks. The highest score is obtained by wome? 
retail buyer occupations and the lowes 

Artistic interests for public he 
rians and considerably lower th 


and art teachers and consider. 
clerks. 


t by female physicians. ү libre 

alth nurses are very similar to that 0 rtists 
. „ : а T 

an the highest interest scores obtained by 


a x sale 
ably higher than the lowest, obtained by 


The literary inte 
school teachers of 
Women journalists, 
noted for women I 
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rests of public health nurses are similar to those we о 
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commercial subjects, considerably lower than th 


sa d 
F ich 
and somewhat higher than the lowest scale, WP 
BM operators. 


TABLE 5 


Kuper ScALE Comparisons For PUBLIC HEALTH NURSES AND SIMILAR AS WELL AS VARIANT OCCUPATIONAL GROUPS OF WOMEN 


Mec. Com. Sci. Per. Art Lit. Mus. Soc Ser. ^  Cler. 

Py А: Ж 63 25 55 48 75 45 55 63 8 
Closest Occu- Н. 5. Tehrs Musicians & Personnel Н. S. Tchrs Librarians Н. S. Tchrs Statis Н. S. Tchrs Physicians 
pational Norm Home Econ. Mus. Tchrs Clerks Languages Comm. Subs. Clerks Soc. Science 

Percentile 65 28 55 48 73 45 55 63 10 
Highest Occu- Lab. Tech- Н. S. Tchrs Lab. Tech- Retail Artists & Journalists Musicians & Religious Bkkpprs. 
pational Norm nicians Mathematics nicians Buyers Art Tchrs Mus. Tchrs Workers 

Percentile 84 р 90 9з 94 97 83 97 93 69 
Lowest Occu- H. S. 'Tchrs Artists & Artists & Physicians Sales I.B.M. H. S. Tchrs H. S. Tchrs Physicians 
pational Norm English Art Tchrs Art Tchrs Clerks Operators Soc. Studies Comm. Subs. 

Percentile 30 15 24 25 26 30 29 17 10 
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The musical interests of public health nurses are similar to those of sta- 
tistical clerks, considerably lower than those of musicians and music teachers, 
who have the highest scale in this area, and considerably higher than the 
lowest scale, to be found among high school teachers of social studies. 

The social service scale for public health nurses is the same as that for high 
school teachers of social science. This is considerably lower than the highest scale 
for women, which is to be found among religious workers, and considerably 
higher than the lowest, which is to be found for high school teachers of com- 
mercial subjects. 

The clerical interest scale indicates that public health nurses and physi- 
cians have similar scales and both are uniformly low, considerably lower than 
the highest, which is to be found among women bookkeepers. 

This comparative occupational picture of public health nursing vocational 
interests indicates that the public health nurse generally approaches neither 
the highest nor the lowest groups on any of the nine scales of the Kuder- 
There is no order or consistency with regard to those groups with which 
she comes closest but it is of some interest to note that of the nine scales five 
are closest to groups who are involved in teaching occupations. This would 
appear to be the only significant comparison noted from the point of view 
of occupational similarity. Again we find that there is no evidence that the pub- 
lic health nurse has interests markedly similar either to the trained nurse, her- 
self, or to other women involved in medical or para-medical services. Tables 
6 and 7 represent a Statistical index of interest based on comparative occu- 
Pational data. In these tables we are dealing with rank rated scores rather 
than with the original raw scores ог Percentile ranks. A rated score on this 
measure of relative interest is based on the number of women's occupational 


groups that are exceeded on the basis of raw score. Thus, each of the com- 
pared groups of women present in "Tables 6 a 


nd 7 have been given a rated 
Score based on how many of the eleven grou 


ared scale with respect to the original 


: í oncerned with are those in tht 
medical and para-medical fields and include the public health nurse, tht 


physician, the registered nurse, the occupational therapist, the laboratory 
technician, and the hospital dietician. The base group of adult women atë 
also used for direct comparison against a general norm. Each one of thes? 
groups was compared with the mean scores for women in public health 
nursing, registered nursing, medicine, occupational therapy, laboratory tech- 
nology, hospital dietetics, religious workers, personnel clerks, high schoo 
teachers of home economics, home demonstration agents, college freshmen 
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and a base group of adult women. Thus allowing for the removal of one 
group in direct comparison with the others, the highest score on a relative 
basis that any one occupational group could achieve would be 11. This 
would mean that that group exceeded all other 11 groups of women with 
respect to that interest. This would be a relative measure since it would be 


R TABLE 6 
ANK ORDER RATED INDICES OF MECHANICAL, COMPUTATIONAL, SCIENTIFIC, PERSUASIVE, 
SOCIAL SERVICE, AND CLERICAL INTERESTS FOR А Group or PUBLIC HEALTH NURSES i 


Mec. Com. Sci. Per. Soc. Ser. Cler. 
ра Health Nurses 7 1 3 7 7 0 
Female Physicians 9 8 10 0 8 1 
Registered Nurses 4 6 8 3 10 4 
Occupational Therapists 11 3 6 1 5 2 
Lab. ‘Technicians 10 10 11 2 0 + 
Hospital Dieticians 4 11 9 5 1 6 
Base Group Adult Women 3 8 5 8 3 11 

TABLE 7 


NTIFIC-SOCIAL, MECHANICAL-SCIENTIFIC, AND 


Rank ORDER RATED INDICES OF SCIE 
A GROUP OF PUBLIC HEALTH NURSES 


MECHANICAL-SOCIAL INTERESTS FOR 
Sci.-Soc. Mec.-Sci. Mec.-Soc. 
Public Health Nurses 10 10 14 
Female Physicians 18 19 17 
Registered Nurses 18 12 14 
Occupational Therapists 11 17 16 
Lab. Technicians 11 21 10 
Hospital Dieticians 10 13 5 
Base Group Adult Women 8 8 6 


based on a rank order rather than on an absolute measurement index. А 
low of zero would reflect the fact that all of the other groups exceeded this 
group. Thus, on Tables 6 and 7 we have rank order rated index scores for 
Six medical and para-medical groups of women and for the base group of 
adult women in relation to the mechanical, computational, scientific, persua- 
sive, social service, and clerical interests; and on Table 7 with respect to 
a combination of scientific and social service interests, mechanical and scien- 
tific, and mechanical and social service interests. This measure permits us 
to make a direct comparison based on the relative interest that each group 
displays within the categories of the Kuder which appear to have face value 
significance in relation to the activities involved in the occupation. 

With respect to mechanical interests we find that the public health nurse 
is exceeded by the physician, by the occupational therapist, and by the labora- 
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: " TP a T 
tory technician. She has considerably higher mechanical interests than tl 
i ietici: se готеп. 
registered nurse, than the hospital dietician, and the base group of w pe 
E е - " 
The weighted interest score of seven achieved by the public health nurse in 


i i i ari zi rroups 
cates that her mechanical interests are, in comparison with other group 


of women, generally higher than most, but not excessively higher than а 
group in the medical and para-medical fields, several of whom exceed public 
health nursing interest by a considerable degree. = 
The computational interests of public health nurses in terms of a comparative 
index reveal essentially the results obtained by direct 
tational interest scale, that is, 
nurse has a significantly 


analysis of the compu- 
a very low index of interest. The public health 
lower interest in computational activities than any 
of the other groups involved in medical and para-medical work with the 
exception of the occupational therapist. The public health nurse also has а 
significantly low interest in computatior 
adult women in general. 


The interest index for scientific interests reveals that the public health 
nurse has a lower index of interest in scie 
in general and significantly 
The public health nurse ind 
technician and 10 for physi 
erally departs from the p 
has an index twice as larg 


Mene Jh 
nal activities when compared witl 


ntific areas than do adult women 
lower than women in medical and allied fields. 
ex of three compares with the 71 for laboratory 
cian. Even the occupational therapist, who penr 
atterning of the para-medical and medical groups 
е as the public health nurse. 

On the persuasive scale the public he 
index than all of the oth 


index of persuasive intere: 


Я А 5ї 
alth nurse has а higher intere 
. 2 ап 
er women in medical and related fields and has 4 


s harp 
st almost as high as women in general. The sharp 


Я 5 e 
est contrast appears between the public health nurse index of seven and th 
physician of zero. 


On the social service scale the public health nursing 
high but is exceeded by the Physician and by 
however, considerably higher than 
higher than hospital dieticians, 
pists. 

As noted elsewhere, the clerical interests 
usually low and are the lowest by far of 


index is generally 
the registered nurse. It 15 
adult women in general and markedly 
laboratory technicians, and occupational thera- 


; n- 
of public health nurses are Ч 
major categories: (a) Scientific-soci 


tific interest areas, and (c) M 
а combination of scientific 
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health nurse has a somewhat higher interest index than adult women in 
general but considerably lower than physicians, nurses, and about the same as 
hospital dieticians, and laboratory technicians. Per- 
lower rating with respect to 
areas for the public health 


occupational therapists, 
haps the major reflection here is the markedly 
relative interest in scientific and social service 
nurse than for the registered nurse or physician. 

With respect to mechanical-scientific interests the public health nurse has 


a lower index of interest than any 
is compared in Table 7 and has only a somewhat slightly higher index of in- 


terest than adult women in general. Her interest in mechanical-scientific 
areas is markedly lower. than that of the physician, than that of the occupa- 
tional therapist, than that of the laboratory technician, and than that of 
the hospital dietician. It is also somewhat lower than that of the trained 


nurse. 

In examining the mechanic 
we find that their interest in this are 
cian, higher than the hospital dietician, 


of adult women. It is considerably low 
rse, and lower than the phys 


of the groups of women with whom she 


al-social service interests of public health nurses 
a is higher than the laboratory techni- 
and much higher than the base group 
er than the occupational therapist, 
cian. 


the same as the registered nu 


TABLE 8 


CIENTIFIC- HUMAN RELATIONS INTERESTS FOR A GROUP OF 


RANK ORDER Катер INDEX OF S 


PunLic HEALTH NURSES 
Public Health Nurses 18 
Female Physicians 26 
Registered Nurses | 27 
Occupational ‘Therapists 15 
Lab. Technicians 23 
Hospital Dieticians 26 
Base Group Adult Women 24 


vhat has been termed scientific 
dex scores for the compu- 
les of the Kuder. This 
arative rank scal- 


Table 8 reflects a measure of interest in V 
human relations based upon the relative interest in 
tational, scientific, persuasive, and social service sca 
interest index score is à cumulative one based on the comp 
ing technique already described for these four scales. An analysis of the data 
which is compiled in Table S indicates that with respect to this measure of 
scientific human relations interests the public health nurse has considerably 
less interest in this area than does the base group of adult women in general. 
She has markedly less interest in scientific human relations than does the 


physician, the registered nurse, the laboratory technician, and the hospital 
dietician. Thus, her interest in scientific human relations appears to be sig- 


54 JOURNAL OF GENETIC PSYCHOLOGY 


nificantly lower than most of the women in medical and allied fields hen 
whom she has been compared in this study, and even lower than the rm 
group of adult women. The scientific human relations score for the public 
health nurse exceeds only that of the occupational therapist. 


Since one of the underlying assumptions in the comparative study and к 
i i 2 T individua 
sis of vocational interest patterns has been that the interest of an individu 


S: М : in 
or a group assumes perhaps greater significance in relation to others than 
its absolute measure in itself, a г. 


taken in the treatment of the p 
Kuder Preference Record. 


ank order correlational approach was under- 
ublic health nursing data obtained from the 
Rank order correlations between the scales of 
the Kuder for public health nurses were obtained for them and college fresh- 
men, the base group of adult Women, artists and art teachers, laboratory re 
nicians, hospital dieticians, religious workers, occupational therapists, freie 

nurses, female social workers, male social workers, and female physicians 
With the exception of the male social workers, all of the groups were women. 
The use of rank order correlational techniques appears to be useful for oF 
clinical and statistical examination of the relative interests of public health 
nurses in regard to other groups of women and with regard to one grouP 
of men. 


TABLE 9 10 
RANK ORDER CORRELATIONS BETWEEN A Group or Ривыс HEALTH NURSES, 
OCCUPATIONAL Groups or WOMEN, AND ONE MALE OCCUPATIONAL 
GROUP on THE Kuper PREFERENCE RECORD 


e" 


Kuder Rho With 


Occupation P.H.N. Group 
Female College Freshmen 6+ 
Kuder Base Group Adult Women 67 
Artists & Art Teachers :93 
Laboratory Technicians 84 
Hospital Dieticians 64 
Religious Workers 62 
Occupational Therapists 93 
Trained Nurses .89 
Female Social Workers 79 
Male Social Workers -66 
Female Physicians 80 


, Б " = 5 " а dy: 
Table 9 contains the inter-correlations which were obtained in this ye 
5 5 2 н Жыла, 0 
The interpretation of these correlations requires an examination of $ 


: P relations: 
data with regard to the expected or probability of expected correlat et 
Since we are dealing with only nine scales 


Tepresent an interest in basic areas of wo 
tions per se, there is, because of the inhe 


: : ѕе 

and since these scales in them ape 
P ; c 

rk activity rather than in pu 

Tent nature of these areas, 5 
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possibility that we will almost always get positive correlations of reasonably 
high degree when we compare varying groups. In other words, inclusion 
of musical, literary, and clerical scales in themselves in relationship to others 
have often less occupational significance than many of the other scales. There- 
fore, the degree to which we find differences among groups will be in terms 
of a relative rank rather than an absolute measure. Thus, for example, when 
the base group of over 1,000 women was correlated on a rank order basis 
with the base group of over 1,000 men a positive correlation of +-.64 was 
obtained. This might be used as a base measure for critical interpretation. 
Thus, significant correlations between occupational groups might be felt to 
exist only where the correlation exceeded .64 significantly. In Table 9 we 
find that with respect to positive correlations there appear to be only three 
which have any significance according to the standards established here. The 
highest correlation between the public health nursing pattern and other 
groups was found with respect to two occupations. A correlation of 93 was 
obtained between the public health nurse pattern and those for artists and 
art teachers and for occupational therapists. A reasonably high correlation 
of .89 was obtained between trained nurses and public health nurses and a 
correlation of .84 between public health nurses and laboratory technicians 
was obtained. Low correlations, which in view of the technique which was 
employed would refer to vastly different patterning, were obtained between 
public health nurses and college freshmen, the base group of adult women, 
religious workers, and social workers, with the greatest difference being be- 
tween male social workers rather than female social workers. ч e 

The two most significant correlations which were obtaine ү 
the public health nurse and two occupational groups displaying very high aes 


thetic interests. SION 


E. PsvcHOLOGICAL Discus: 
interest patterns of public health nurses has 


: ated studies of 
Produced one factor not previously encountered in hcc. HET 
public health nurses in relation to mental hygiene ni iia persóna] values 
This is the factor of homogeneity. On tests of intelligence, , 


: А -service mental health edu- 
i i was М 
cation, the public health nurse popu ation \ : . 
and decidedly heterogeneous (2, 4, 5). With respect ah eng i 
public health nurses appear not on y 


ly to be contrasting! à he 
f women in medica. 
relatively more homogeneous than many ot 


her groups 0 
and para-medical occupations. 
'Thus at this point in our stud 


This study of the vocational 


y of public health nurses we find that despite 
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measurable heterogeneity in verbal intelligence and aspects of personality 
dynamics, there appear to be similar and possibly constant psychological de- 
terminants for their interest in and choice of public health as a nursing 
specialty. 

Strongly expressed interest in aesthetic and. persuasive 


the Kuder pattern for public health nurses 
"pattern" 


activities dominates 
and accounts for much of the 
variations from physicians, registered nurses, hospital dieticians, 
and laboratory technicians, all of whom are in "conceptually" allied areas of 
work. Along with this, the public health nurs 
tific and scientific-human relations areas than do these allied groups of women. 

On the other hand, very high interest in persuasive areas in addition to 
Strong interests in aesthetic activities as well 
in social service functions imply 
relationships with people, though 
lated medical and allied groups. 


e reflects less interest in scien- 


as more than average interest 
that public health nurses have interests in 
somewhat differently structured than те 
The very high combination of persuasive 
and aesthetic interests Suggests a fundamental interest in interpersonal rela- 
tionships related more to Structure, design, and to influence behavior and 
motivation than to diagnose, treat, or do research in the more fundamental 
scientific sense. 

Such implications can be ascertained only through further study, but the 
findings here strongly suggest that many of the determinants and motivations 
for the selection of public health nursing as a specialty 
to a rejection of classical nursing service than to an extension of such service 
into public health areas, Thus, while public health nurses generally may 
incorporate all of the orthodox nursing services into their professional func- 


tion, they do so within a totally different frame of reference, with different 
objectives and possibly with different attitudes 


their róle and purpose. There is in this n 
that public health nurses reject activities that are "process" centered ОТ 
activity centered for those that are structurally 

Interest in job function would tend to be on thi 
degree to which the public health nurse can assume responsibility and follow 
through on a gestalt basis. Thus, if mental hygiene education or function 
adds to her róle a “technological” rather than a “purposive” addition she 15 
more likely to show less interest and identification with it until it becomes 
“purposive” or more complete as a whole rather than a segmental function 

Much of the above interpretation Temains to be studied and clarified 
through further experimental investigation, but from this study and analysis 
of the vocational interest patterns of Public health nurses there is some evi 


may be more related 


as well as self concepts of 
attern of motivation a suggestion 


or patient centered. 
А е 
5 basis strongly related to th 
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dence that the degree to which a function, whether it be service or education, 
is accepted and integrated into the public health nurse’s total professional 
frame of reference may depend more on a departure from “segmental,” tra- 
ditional nursing technique and its closer proximity to relatively autonomous, 
holistic incorporation as a whole rather than partial occupational activity. 
Thus many of the actual occupational interests of public health nurses 


would appear to be in “activity terminology” sharply contrasted both from 


other nurses and related medi 

The interests which have been expressed 
nurses suggest that their interest in public health involves much more of a con- 
cern with planning, surveying, and educating functions than with technical, 
medical, or allied services. The latter kind of services can optimally be seg- 
ients whereas the former assume a much 


ments of professional service to pat! 
more complete and relatively autonomous area of activity for the public health 


nurse. 


cal personnel. 
here by this group of public health 


Е. Ровис HzavrH:NunsiNG DISCUSSION 

em to confirm the general opinion that public health 
from nurses in other areas of nursing. The pre- 
differ has been'stated in many ways, but in 
th nurses would have a greater interest 


in the sciences and in interpersonal relations than do nurses in other areas. 


That public health nurses tend to have relatively less interest in scientific 
and scientific-human relations areas than do physicians and trained nurses as 


a whole, seems contrary to prevailing opinions. The public health nurse 
ance to the doctor, which she does, but not 


has been said to bear a resembl à | t 
so much in her interest in medicine or scientific interest, as 1n the professional 
rôle being accredited to her on the basis of her relationship to the family 
Her basic training may have been the same as the bed- 

ould appear to be less in- 


a group her scientific interest W' | 
tion to service, and of a more generalized 


These findings se 
nurses differ markedly 
vailing opinion as to how they 
general it seems to be that public heal 


and community. 
side nurse, but as 


tensive, with less concept of dedica uid basic interest, and 
and educative nature. She is less а technician 1n her basic interest, 


her artistic interests indicate a concern with the structure and fitness of things 
rather than a more critical cognitive concern. These interests would appear 
to have a relation to the dearth of research activities in public health nursing. 
The nurse is recognized as being in a strategic postion to do m a 
contribute to knowledge of family and community relationships. at she 
has been slow to use this opportunity to collect and analyze data may relate 


to her particular vocational interest pattern. 


Since the public health nurse has a teac ion in preventive рго- 


hing funct 
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grams of health it was expected that she might have higher persuasive inter- 
ests than many other women in allied areas. This study bears out this sup- 
position and relates to the factors discussed above. The public health nurse 
seems to have moved away from the more technical nursing skills into teach- 
ing and counseling activities with m 
teaching occupations. 

It remains to be seen whether as has been stated 
educated away from the bedside,” 
group who seek to move in the dir 
tionship combining 


any vocational interests similar to the 


“that nurses are being 
or that there is within the profession a 


ection of a public health counseling rela- 
a nursing-teaching function. 


С. CoNcLUSIONS 


1. Vocational interest patterns of public health nurses 
tively homogeneous and can be differenti. 
terns of women in the major medic 
public health nursing. 


2. Public health nurses tend to have relatively less interest in scientific 


and scientific-human relations areas than do physicians, trained nurses, labora- 
tory technicians, and hospital dieticians, 


3. It would also seem tha 
terests the public heal 


than do adult women in general. 


4. . Public health nurses appear to have extremely low interests in com- 
putational and clerical activities which differentiate them sharply from adult 


women in general and from many of the occupationa] groups involved in 
medical and allied areas of service, 


5. Тһе Public health nurse appears to have a relatively higher interest in 
Persuasive activities than do m 


i ost of the women in professional fields allied 
to public health nursing. 

6. The highest Kuder P 
lation was the artistic one, which 


appear to be rela- 
ated from vocational interest pat- 
al and para-medical fields relating to 


t with respect to scientific-human relations in- 
th nurse as studied here has less interest in this area 


nurses and the base group of 
and social workers, 


59 


MILTON у. KLINE AND RUTH CUMINGS 


; Record 
9. Although the scale-by-scale analysis af the te ШЕ ernin 
for public on nurses assumes no great intra-test uu Kn Bicis 
obtained from this group of nurses ages нме ^ eal groups of women. 
ua o odes ar o end ipm between public 

10. 'The nature of the difterence a he surface to 
health nurses and women in allied fields 3 M worse the nature 
be somewhat of a contradiction to what is usually co 


ЧЕ : ing. 
MW cari prm = je T interests among public health 
Р Its of this study О z ; iderably differ- 
i mt dicate a range of occupational interests pee eg sess 
nurses seem to indica : e-evalu 
ent ies del which is presumed to exist m Um and in-service 
tionship to professional aspirations, FORMES S 
i ices. В i appears on the 
ре nursing as ап cepa аир эн PERES 
. ea 9 e ps 
basis of vase interests to possess certain ive ce peur psychological 
teristi hich indicate a need for further study © 
€ristics whic Indic 


T rofession. 
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SOME CHANGING ASPECTS OF THE SELF-CONCEPT OF 
PUBESCENT MALES* 


Department of Psychology, Florida State University 


WALTER D. SMITH AND DELL Leno! 


A. INTRODUCTION 


Current literature on psychological theory utilizes the term self-concept 
as one important aspect of personality. It was the purpose of this study to 
observe any change occurring in the “concept of the self” during the period 
of rapid physiological change in early adolescence. Physiological phase classi- 
fications determined by appraisal of pubic hair development in 12-, 13-, 14-, 
and 15-year-old males categorized the youth studied. These physiological 
phase classifications served as the indicator of growth with which aspects 
of the self-concept were compared in terms of developmental progress. 

The importance of the physical changes accompanying the adolescent 
transition is rarely minimized, even by writers whose particular emphasis 
and training are in the social-psychological realm. George H. Mead (1934), 
some two decades ago, described the development of the self-concept as 
emerging directly from the behavior of others toward the individual and in- 
directly from the physical and other attributes of the individual. Horrocks 
Very aptly describes the importance of the physical changes of adolescence 
by stating that the changes of adolescence "are often startling and even dis- 
quieting . . . it is usually difficult to adjust to the new physical actuality as 
Well as to the new physical self-concept which that actuality involves" (1951, 
pp. 258-259). 

A process of adjustment is implied by Horrocks which suggests person- 
ality changes occurring concomitantly with physical changes. Zachary (1940) 
referred to the body as the "symbol of the self." Anna Freud (1935) at- 
tributes many of the adolescent’s anxieties and uncertainties to a resurging 
Sexuality of adolescence implying a biological basis for personality changes; 
however, she fails to explain the exact nature of this relationship in terms of 
the Psychological concepts of the times. 

*Accepted for publication by Arthur T. Jersild of the Editorial Board, and re- 
AO in the Editorial Office on February 1, 1954. i 
фе A es d: made of the support grove е Свази of 
of the Rid Cae ates: ase wee ae by Di Ralph L. Witherspoon. "The 


assistance of Mr. Wallace Kennedy and Mr. Robert С. Wieland in collecting the 
ata is also acknowledged. 
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On examining the psychological mechanism of the self-concept in a per- 
spective of total growth it would appear that the physical changes of adoles- 
cence, no less than the rapid changes of infancy, will be reflected in the in- 
dividual's behavior as he becomes aware of new abilities and new possi- 
bilities within himself, particularly as he relates himself to others. It is 
this viewpoint around which the study was developed. Others have made 
methodologically similar approaches but with little emphasis on the adoles- 


cent’s own feelings about himself (Dimock, 1937; Stone and Barker, 1939; 
Jones and Bayley, 1950; Sollenberger, 1940). 


В. Use or THE Term SELF-CONCEPT 


The present discussion does not Propose to eliminate the ambiguities preva; 
lent in the use of the term self-concept but rather to elaborate on its use in 
this report. The responses made by the subjects were evaluated in terms 
of their projective qualities of the self. 
be realized that the facility of complete self-realization does not occur spon- 
taneously in childhood, but according to most researchers on the topic, de- 
velops slowly, by gradual changes. Gardner Murphy (1947, р. 343) ex 
plains the genesis of selfhood by three developmental levels similar to the 
Process of individuation evidenced in maturation and motor learning. Piaget 
(1932) has also Postulated levels, or stages, of moral development 506° 
gesting that the perception of the relation of one’s self to the whole society 
does not occur until early adolescence. Jersild’s definition of the “self” i5 
“a composite of thoughts and feelings which constitute a person’s awareness 
of his individual existence, his conception of who and what he is” (1952 
р. 9). Recognizing the dynamic nature of “these thoughts and feelings 
their reflection or expression in one’s responses to his stimulus world seems 


inevitable and therefore appears accessible to our commonly used projective 
techniques. 


: > S Lis QU 
In making these appraisals it is t 


Two assumptions of ma 
the self-concept, existing as 
ality, 


jor concern emerge from this discussion. Firs 
а part of the totality commonly termed person 
is mirrored or projected in the behavior or responses of the individual. 
Second, this self-concept changes, gradually taking on the characteristics © 
the adult réle in our Society as a result of growth processes and learning 


aking place during the rapid th perio 
is pt TOW 
of puberty. А description of these 


s А а- 
А ^ Changes in Self-concept and their rel 
tionship to the pubertal growth processes Constitutes the problem area of the 
Present study. 


The instruments for measuring aspects of the self-concept were developed 
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from instruments and techniques commonly used in personality appraisal. 
These were: (а) an adaptation of the Vineland Social Maturity Scale, (b) 
human figure drawings, and (c) paragraph completion items relating to 
heterosexual development and emancipation from parents. 


C. CHOICE or GROWTH INDICATOR 


'To determine the effects of the rapid physical changes of puberty on the 
adolescent's self-concept the writers were faced with the problem of selecting 
the areas of growth in which measures of physical changes of puberty would 
be made. Use of maximum increments of growth as described by Shuttle- 
Worth (1937) was not practical due to the spotty growth records available 
for the subjects. Measures of maturity indicated by bone growth, while 
excellent when used as an indicator of total growth, would not appear to be 
of psychological importance to the individual as bone growth has no particular 
Cultural or social value. It seemed evident that the growth measures to be 
Used would necessarily be those for which a definite end point (or maturity) 
Was known and towards which progress could be readily estimated. At the 
same time it was realized that certain areas of growth (particularly sex de- 
Velopment) were of vast importance in the prestige system of boys and girls. 

"The growth processes of most importance psychologically to the adolescent 

male would presumably be those of enormous cultural and social significance, 
Such as genital changes. Jones and Bayley state that "it is doubtful if any 
Single event in the maturing process for boys can be compared in psycho- 
logical importance to the menarche in girls" (1950, p. 146). 'The growth 
indicator employed by these writers, skeletal development, has "received no 
Cultural value-assessments" (p. 146) and would therefore be expected to 
Show only negligible relationships to behavior in contrast to the high positive 
relationship expected between the male's genital development and his be- 
havior. "This relationship, however, may well be a function of many vari- 
ables which do not always channel the data in the expected direction. Bay- 
ley acknowledges the many variables involved in such relationships by saying 
that “we must assume that somatic androgony is only one of a multiplicity 
ОЁ factors which may influence the direction of a person's interests” (1951, 
p. 59), 
: It was then decided that pubic hair growth would be used as the growth 
indicator because of its probable psychological significance and because of 
lts close relationship to other areas of sexual and physical development 
(Stolz and Stolz, 1951). The modified Davenport Scale, described and 
illustrated by Stolz and Stolz (p. 318), served as the instrument by which 
developmental status as indicated by pubic hair growth was determined. 
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D. CHOICE or SUBJECTS 


Forty-two boys, 20 seventh graders and 22 


22 eighth graders, in the Leon 
County High School, Tallahassee, Florida, 


served as subjects for the study- 
The chronological age range extended from 12 years to 15 years; much age 
overlapping between grades occurred. Also much overlapping in develop- 
mental status occurred with many of the seventh graders being as mature 


: Е à ы These factors 
(on the pubic hair scale) as the most mature eighth graders. These fact 
merit consideration in the analysis of the data. 


E. NATURE or tHe Data 
1. Physical Growth Measures 


а А i E А 3 ‘sical growth 
The 42 subjects were examined in order to determine their physical A al 
dis : А а : SE a loci 
Status as indicated by pubic hair development. With the assistance of a 


pediatrician? the Writers, using the Davenport Scale, appraised the mataa 
of pubic hair development of each of the boys. The scale, a pagan? 
device extending from “0” (extreme immaturity) to “6” (adult pr 
clearly separated the Subjects, showing a wide range from extreme IMI 


TABLE 1 


" YS 
s ;napr BO 
Punic Hair Maturity RATINGS OF Forty-Two SEVENTH AND EIGHTH GRADE 2 


Pubic hair maturity ratings vI Totals 
Grade CA и ш ^ Iv Y а —$ 
Seven 12 years 6 1 1 1 Es ach = 5 
13 years 2 1 = 1 = = = 2 
14 years 1 s — 1 = — m 3 
15 years — s — 5 — 3 p 
Eight 12 years = а = X PX — —= 11 
13 Years 2 2 1 1 2 3 Д 
14 years = = н 3 4 1 1 3 
15 years — e 1 2 eb = "p Xm sa 
Total N= 


turity to adult Status, 
acteristic of nine boys in 
and a rating of 4G" 
boy, an eighth grader, 


m н : ту was chat 
Extreme immaturity (ratings of “0”) was 


ade 
М s h rra 
and two boys in the eight E one 


d 95 


а 


У) was characteristic of an 
Stribution of the sample providet 0 
р Ypothesis that the rapid physical pai t 
adolescence are of influen “self-concept” of the boy in the pubes 

cycle of development. Table 1 gl | 


Боно 
19%5 the nature of the distribu 
2The assistance of Dr, 
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severo, 
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5 1 examination of the 42 sub) 
Into а very busy appointment Schedule, 


WALTER D. SMITH AND DELL LEBO 65 


pubic hair maturity ratings according to age and grade. Having established 
this physiological classification of the subjects, the data relating to the self- 
concept were treated. 


2. Social Maturity and Pubic Hair Ratings 


One of the best known devices for appraising social maturity is Doll’s 
Vineland Social Maturity Scale (1946) which evaluates social maturity in 
terms of overt expression rather than in terms of attitude or preference. 
Because it was desired to secure quantitative indications of the subject’s 
“self-concept” of social abilities and limitations, rather than a detailed social 
Performance record, some modification of Doll’s scale was required. An 
adaptation of items in the Vineland was made between nine and 15 in the 
form of a five-alternative multiple choice test. This instrument has been 
called the Self Concept of Social Maturity Scale? A typical item to which 
the subject responded by checking one answer follows: 

Year 10. I play games such as baseball, football, basketball, tennis, 
checkers, or other rather difficult games. I understand the rules and 


methods of scoring. 
I do it regularly 
I do it sometimes 
I have never done it, but I could do it if I wanted to —_ 


I do not do it 
I cannot do it 


All items between years nine and 15 were modified in this fashion. The 
total scale contained 20 items distributed over the seven-year period; to re- 
spond to any item the subject was instructed simply to check the alternative 
which best described him. Scoring on a five-point scale was then made pos- 
sible with “I do it regularly” being scored as five points and each alternative 
counting one point less down to “I cannot do it” which was allotted one 
Point. The possible scoring range for the entire series then extended from 
20 to 100. 

An examination of the relationship between Self Concept of Social Ma- 
turity scores and the pubic hair ratings yielded а Pearson-r of +.56. This 
value, significant at beyond the .01 level of confidence (Table 2), demon- 
Strates a relationship between the subjects’ self-concepts of social maturity 
and their physical maturity which merits consideration by those who work 
with adolescents. "The significance of this relationship may be further en- 


hanced by observing the correlation coefficient of +.24 (Pearson-r) ob- 
Re 

3Adapted with the permission of Dr. E. A. Doll. Further work by the writers in 
revising this scale is in progress. 
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tained between the Self Concept of Social Maturity scores and chronological 

age. These two values (--.24 and +.56) were found to differ significantly 

(beyond the .05 level of confidence). The self-concept of social maturity 

(perhaps to be described as the way one sees oneself meeting the normal 

developmental social tasks of childhood and youth) of these subjects showed 
TABLE 2 


CORRELATION COEFFICIENTS BETWEEN Вотн Pusic Ham MATURITY RATINGS AND 
SELF-CoNcEPT ОЕ SOCIAL MATURITY Scores AND CHRONOLOGICAL AGE 


Maturity measure n Pearson-r р. 
Self-concept of social maturity 42 +.56 <n 
Chronological age 42 4.24 >: 


a closer relationship to the measures derived by pubic hair ratings than to 
chronological age. The original hypothesis gains strong support by this find- 


ing and further work of this nature with the Self-Concept of Social Maturity 
scale is suggested. 


| 3. Human Figure Drawings and Pubic Hair Ratings 

Human figure drawings, particularly of children and adolescents, have 
been of interest to psychologists for the last 70 years. This interest has 
centered on both developmental trends (Hall, 1883) and on drawings 45 
offering clues to aspects of the personality. Goodenough (1926) used tbe 
human figure drawing to measure intelligence while the human figure draw- 
ing as a projective technique has been studied extensively by Machover (1949) 
who has provided many stimulating hypotheses for interpretation. Various 
writers have suggested relationships between an individual's human figure 
drawings and his social adjustment (Fiedler an 
Hinrichs, 1935; Ochs, 1950). 
the projective aspects of the hu 
cluded that a drawing may be 


of . . . attitudes toward life and Society in general’ 


of procedures reported in the literature 
Brown and Goitein, 1943; Elkisch, 1945 
Lebo, 1951; Machover, 1949, 1951 
1949; and Wachner, 1946). 

two or more writers have bee 
Several standards of сотрагіѕо! 


(Anastasi and Foley, 1943, ah 
; England, 1943; Goodenough, 1926; 
; McCarty, 1924; Mott, 1945; Roy? 
In some instances parts of the procedures © 
п combined into one entity or classificatio™ 
п are original with the writers. 
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In the interest of brevity, these items have been reduced for presentation 
to the following 11 categories: 
1. Hair on head and body. 


2. Shading, nature of lines and strokes, erasures. 

3. Proportion. 

4. Male adornment: cigarettes, cigars, pipes, adam’s apple. 
5. General adornment; clothing. 

6. Body characteristics: bust, profile, hands and legs, chest. 
7. Comparison of area of male and female figure. 

8. Location of drawing on paper. 

9. Sex drawn first. 

10. Completeness of drawing; amount of detail. 

ll. Age of figure drawn. 


These characteristics were examined in both the male and female figures 
of the pre- and post-pubescent subjects. In order to obtain cells sufficiently 
large to treat by chi-square analysis, it was necessary to place the cutting 
Point on the pubic hair scale between ratings of 2 and 3. Pre-pubescent in 
this section of the paper refers to subjects with ratings of 0, 1, or 2 while 
Post-pubescent refers to subjects with ratings of 3, 4, 5, or б. The low cor- 
relations obtained between pubic hair maturity ratings and intelligence (an 
r of -L.11 with Kent EGY (1942, 1943) scores) and personality scores 
(an r of —,05 with Part I, California Test of Personality (Thorpe, et al., 
1942)) give some assurance that an examination of the drawings on the basis 
of pubic hair maturity ratings will not include drawing characteristics im- 
mediately referable to either intellectual or emotional factors. 

The analysis of these data was made by comparing the responses of the 
Pre- and post-pubescent subjects on the 52-item check-list; a frequency count 
Was made for each item. To test the significance of the difference between 
the responses of the 18 pre-pubescent and 23 post-pubescent youth who com- 
Pleted the drawings a chi-square was then run on each of these characteristics. 
The results of the human figure drawing analy: 

1. Twenty-five drawing characteristics as applied to either male or female 
figure on first inspection appeared large enough to warrant chi-square analysis. 

2. All subjects drew the male figure first. Sexual identification evidenced 
by sex of drawings showed no disturbance in this group. To Machover 
(1951) drawing a figure of the opposite sex first is “evidence of confusion 
ОЁ sexual identification” (р. 360). Smith (1953) has presented data on 
1,401 boys and girls distributed throughout the 12 school grades; approxi- 
mately 20 per cent of her males drew the female figure first. The data of 
the present study suggest a clear and realistic sex-róle identification based 


О: . H 
n the criterion of drawing own sex first. 


sis are summarized : 
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3. The boys with higher pubic hair maturity ratings showed a redeam, 
however not rigorously verified by statistical treatment, to more frequently 
include on their drawings of male figures such characteristics as moustache, 
whiskers, long hair, and heavily shaded hair. The attention given to hair 
on the male figures yielded a chi-square value significant below the 06 level 
of confidence. То Machover (1951) hair plays an important role in the 
sphere of sexual symbolism. It would seem that the adolescent boys endowed 
with more mature development of pubic hair actively projected their stronger 
feelings of sexual virility and power into the males they drew. ‘The body- 
image would appear to show some relationship to actual body changes. 

4. The pre-pubescent males (as compared with the post-pubescents) 
demonstrated a marked tendency to give their male figure drawings such 
masculine objects as cigars, pipes, cigarettes, scars, masks, and accentuated 
adam's apples. The chi-square value obtained here reached a significance 
level beyond .01 thus leading to the inference that adolescent boys with im- 
mature pubic hair development resort to a different manifestation of sexual 
symbol. The pre-pubescent group resorted to the use of masculine articles 
other than hair in asserting male sexuality. It may be here suggested that 
the pre-pubescent male has need of proving 


adult body image; the preponderance of t 
needs and feeling 


his masculinity and achieving the 
he sample seem to project their 
5 of inadequacy into their drawings. 

5. Another point of differentiation of the pre- à 
was the significantly Stronger tendency of the latter (chi-square value SIE" 
nificant beyond the .01 confidence level) to adorn their male figures with 
neckties. Machover (1951) noted that “.. = 
symbols of sexual adequacy, expressed on a social and clothing 1 

6. In comparing size of the male and fem 
that the post-pubescent group, significantly 


ош 
and post-pubescent youtl 


- ties are generally regarded 
rel” (p. 359)- 


secos ЖЕҢИП 
ale human figures it was fou 


more often than the pre-pubescent 
group, drew their male figures larger than their female drawings (chi-square 
significant beyond the .02 confidence level). 
recognition of adequacy in the male’s body 
the post-pubescent subjects resulted 
drawing area. 

7. Other characteristics of the human figure dr 
differences between the pre- and post-pubescent youth 
sonably attributed to chance factors. 

In summary additional support for the origi 
tained; the self-concept, defined in terms of pr 


drawings, appears to reflect in many w; 
cence. 


at the 
It may be speculated that t 
à h $4 to 
-image and its clear significance 
Р а ж D 
in their greater male-female ratio 


я 3 W 
awings failed to n 
which could not be г 
7 . di 
inal hypothesis has been А 
Еў ur 
oJections in the human pei | 
Ё А АБ? 

ays the physiological changes of ado 
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4. Paragraph Completions and Pubic Hair Ratings 


Some of the obvious tasks of the boy or girl moving through the adoles- 
cent period are those concerned with heterosexual adjustment and emanci- 
pation from parents. In order to elicit additional responses from the sub- 
jects on these topics in a manner revealing the individual's self-attitudes 
without his being aware of the purpose of the task, a free response situation 
was arranged in which incomplete paragraphs were presented to the subjects. 
Written responses їп the form of completing two stories were obtained. 
The subjects were directed to complete the following stories: 

a. Heterosexual development. “John, Ed, and Tom are at the lake for a 
swim on Saturday afternoon. The boys borrow a boat and oars and are 
Preparing to row out into the lake when Mary and Jane (girls who are in 
their room at school) arrive at the lake and say ‘hello’ to the boys. Then, 
- . . (please continue the story).” It will be noted that the range of possible 
responses is practically unlimited in that signs of maturity or immaturity in 
one's self-concept can be demonstrated in his treatment of a social situation 
demanding seme kind of response to girls. The fact that there are three 
boys and only two girls leaves the individual boy free to go along with the 
Crowd as a passive member, to leave the crowd completely, or to ignore the 
numerical difference and have the boys as a group act either friendly, in- 
different, or antagonistic toward the girls. 

The analysis of the responses to this situation demanded some arbitrary 
decisions in assigning quantitative values to the several kinds of possible 
conclusions. A first step in determining these values was to examine all the 
Stories and arrange categories or groups of responses in that many stories 
Were similar in content; five categories resulted from this grouping. 


These categories were then arranged on a continuum ranging from very 
Mature to very immature by ratings in terms of maturity of behavior and 
feeling by six psychologists (teachers in the areas of child and clinical psy- 
chology). The categories, arranged on the five-point scale from maturity 
to immaturity and reaching an average agreement on each item of 87 per 
Cent between the raters, were of the following nature: (a) boys requesting 
girls’ company in boats and later continuing their interests by suggesting 
dates for the evening; (b) boys requesting. girls to accompany them and 
the male frequently becoming the hero in rescuing the girls from the lake; 
(c) permitting the girls to accompany the boys but no suggestion of interest 
in the girls; (4) greeting the girls but making no advances; and (e) ignor- 
ing or escaping the girls. The distribution of scores on the five-point scale 
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appeared by inspection to be distributed normally with a massing of scores 
around the central point of the scale. 

In first examining the data the relationship was obtained between meas- 
ures of maturity (pubic hair ratings) and the self-concept (as defined by 
the heterosexual development item). "This value (r = + .17) failed to 
reach the “acceptable” .05 level of confidence (Table 3). It will also be 
noted (Table 3) that chronological age correlated --.37 (p = < .02) with 
the self-concept of “heterosexual development" item, thus demonstrating à 


TABLE 3 
CORRELATION COEFFICIENTS BETWEEN BorH Pusic Hair Maturity RATINGS AND 
CHRONOLOGICAL AGE AND SELF-CoNCEPT OF HETEROSEXUAL DEVELOPMENT 


Self-concept of 


heterosexual 

А development 
Maturity measure n Pearson-r В 
Pubic hair maturity ratings 42 +.17 20 
Chronological age 42 +.37 <02 


closer relationship than was exhibited by pubic hair ratings. Although the 
expected direction of relationship was found to exist between maturity of 
pubic hair development and maturity of self-concept of heterosexual develop- 
ment, the relationship (r = +-.17) did not attain the expected significance 
level. An inspection of the data suggested marked differences between pre- 
and post-pubescent youth which are not revealed by correlational procedures. 

It must be concluded that these data fail to support convincingly the hy- 
pothesis that an index of physical maturity such as pubic hair development 
will be significantly related to the pubescent male’s self-concept as he projects 
himself into heterosexual situations. However, these findings do emphasize 
the developmental or changing aspect of the individual's self-concept. The 
relationships he visualizes between himself and girls of his age group may 
well depend upon both physical maturity and increased opportunities (time 
for experiences—learning which would occur with added years of home 
School, and community experiences. 

b. Emancipation from parents. “Tom is about grown and has left hom 
and school to go to another town 300 miles away to work. However, whe? 
he arrives at the town, he finds that he must wait two days before he can 
begin his job. His parents would like to have him come home and stay 
He will only have enough money to pay for his food for one of the two 087° 
he must wait before beginning his job. Tom decides . . . (please continu? 
the story).” 
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The above paragraph was designed to determine the strength of home ties 
of the subjects. Again it will be noted that a wide range of possible solutions 
exists; it was expected that strength of home ties would be demonstrated by 
the boys’ determination to “stick-it-out” or by the readiness with which they 
turned back to their homes for the solution to the problem. A continuing 
dependence on parents would be evidenced by a readiness to return home, to 
turn to parents for assistance. That a self-concept of unreadiness to enter 
the adult world will be demonstrated by the pre-pubescent boy and a self- 
concept of adequacy and self-confidence will be demonstrated by the post- 
Pubescent boy is the hypothesis to be tested. 

The responses to the “Emancipation from Parent” item were arranged in 
order of maturity value in the same fashion as were the “Heterosexual De- 
velopment” items. Categories of responses ranging from extreme immaturity 
to maturity were developed and all responses then assigned a position on the 
five-point scale. The arrangement of responses (from mature to immature) 
by the six psychologists was of the following nature: (a) the decision was to 
Wait-out the remaining time, to get by with limited funds; (2) borrow money 
from the prospective employer or get a temporary job; (c) stay at the town 
but wire or write home for money; (d) abandon the job, return and stay 
with parents; and (e) turn to luck or fantasy for solution of the problem. 
There was an average agreement of 75 per cent by the six psychologist raters 
оп the location of each item in the scale. 

TABLE 4 


CORRELATION COEFFICIENTS BETWEEN Born Pusic HAIR MATURITY RATINGS AND 
CHRONOLOGICAL AGE AND SELF-CONCEPT OF EMANCIPATION STATUS 


Self-concept scores 
on emancipation 


Maturity measure n status Pearson-r p 
mute һаїг maturity ratings 42 +.27 >.05 
hronological age 42 +.40 <.01 


The obtained responses tended to be distributed normally along the five- 
Point scale; both seventh and eighth graders appeared in each of the five 
Categories, Early inspection of the data suggested a tendency for the more 
mature individuals to rank higher on the “emancipation from parent” item. 

Correlational analysis of these data with pubic hair maturity ratings was 
made (Table 4); a coefficient (Pearson-r) of +.27 (p = > .05) was ob- 
tained which fails to reach the commonly accepted .05 confidence level. 
Chronlogical age again showed the closer relationship to the self-concept 
item by correlating 4-.40 (р = < .01) with the “emancipation from parents” 
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score. Again the expected direction of relationship was not found ye 
strong to support the original hypothesis in any convincing manner. par 
ever, the evidence is suggestive of a relationship between physical peg 
the adolescent male’s self-concept in regard to dependency on parents. iii 
higher chronological age relationship shown again impresses the writers Ww т 
the necessity of time and experiences which are important in structuring t 
male róle ‘vith which the adolescent boy identifies. The younger, less ma- 
ture male tends to sce himself as a little boy 
sponsibility for his own well-being and still Ха 
Protective care. The older and more mature adolescent males appeare 


; E пней ‘liar and trying 
think themselves capable of meeting the exigencies of unfamiliar and tr) 
circumstances. 


t M ite те” 

able to assume only limited ий 

i 1 "e parents 
relying heavily on his parer 


In summary it will be noted that while the relationships have not bee? 
consistently close and uniform betw 
the self-concept in areas of 
from parents,’ 


een the pubic hair maturity ratings oat 
“heterosexual development” and “seen 
' the relationships which do exist are of such nature as to ane 
further investigation of the influence that the physical and ag ns 
changes of puberty have upon the self-concept of the adolescent male. ШР 
the experiences coming with increased age and sexual maturity with its E ith 
ous external evidence associated with the prestige s ap 


m- 
appear to be reflected in the individual's self-conc 
portant social relations. 


ystem of adolesce ; 
ept in regard to these 


Е. Summary 
The problem investigated w 
of pubescent males between years 12 and 15 and physical maturity rere 
denced by the maturity of pubic hair development. The 42 subjects - re- 
classified according to pubic hair maturity ratings. ‘The self-concept, #® he 
vealed through projective material, was then examined in relation бо 
pubertal status (pubic hair ratings) of the subjects. The following 1" 
were reported: 


1. A wide range of pubertal status (pubic h 
reported; many of the young 


t 

ae self-conceP 

as the relationship between the self s evi- 
as 


) 9 
+ cts: 
bjec E 
sect 


air maturity ratings 
er subjects were as mature as the older SU e 
2. The “self-concept of social maturity" as indicated by the s 
Tesponses to items of a modified version of the Vineland Social ee 
Scale showed a marked positive relationship to pubic hair maturity " haif 
(Pearson-r of 4.56, р = < :01), while chronological age and pubi 2% 
maturity ratings showed а less significant relationship (Pearson-r of 

Р == > 605). 


3. Pře and Post-pubescent m 


05 
ће · 
ales differed significantly (beyond t 
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confidence level) in certain projective aspects of their human figure draw- 
ings. Adequate sex-réle identification in all subjects was assumed from the 
fact that all subjects drew the male figure first. Post-pubescent as compared 
with pre-pubescent males appeared to project their stronger feelings of sexual 
virility or masculinity into the males they drew by their excessive attention 
to hair. Pre-pubescent as compared with post-pubescent males appeared to 
express their need for proving masculinity and achieving the adult body- 
image by their excessive use of masculine objects as cigars, pipes, cigarettes, 
scars, masks, and adam’s apples. The post-pubescent as compared with the 
pre-pubescent males tended more often to adorn their male figures with 
neckties, a characteristic described by some writers as evidence of a feeling 
of sexual adequacy. Finally, the post-pubescents differed from the pre-pubes- 
cents in their apparent recognition of adequacy in body-image in that their 
male drawings were consistently larger than their female drawings. 

4. Measures of self-attitudes in the area of heterosexual development 
showed a closer relationship to chronological age (Pearson-r = +-.37, p = 
< .02) than to pubic hair maturity ratings (Pearson-r of +.17, p — > .05) 
suggesting that the adolescent male’s self-attitudes in relation to girls is more 
dependent upon experiences (age) than upon his degree of physical maturity. 

Measures of self-attitudes in relation to parents (emancipation from par- 
ents) also showed a closer relationship to chronological age (Pearson-r of 
+.40, р = < .01) than to pubic hair maturity ratings (Pearson-r of +.27, 
> = > .05). These findings also suggest that the adolescent male’s self- 
Concept in relation to his dependency on or independence of parents is more 
closely related to experiences (age) than to the degree of physical maturity 
attained, 

5. Finally, the data reported are of some practical importance as they 
emphasize the self-concept as an important and productive area of investiga- 
tion in studies of pubescent youth. Longitudinal investigations of the rela- 
tionships between physical growth and personality development during the 
Pubescent cycle may well add valuable interpretative material to the psy- 
chology of adolescence. 
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SOME STIMULUS VARIABLES AFFECTING THE DISCRIM- 
INATION OF OBJECTS BY MONKEYS*? 


Department of Psychology, University of Oregon 


J. M. WARREN 


A. PROBLEM 


This experiment was designed to evaluate factors influencing the accuracy 
with which planometric and stereometric objects are discriminated by monkeys. 
Specifically, the effect of varying the surface area and height (thickness) 
of objects upon form and upon color discriminations was investigated. 

It has been generally agreed (3, 5, 8, 9, 10) that color is a more potent 
«пе than form for monkeys and chimpanzees; indeed, it has been found that 
differences in color alone are as discriminable as differences in both color 
and form (5,9). The only dissenter since Revesz (11) has been Chow (1), 
who reported that naive monkeys made significantly fewer errors in dis- 
criminating contours than in discriminating colors, brightnesses, or patterns. 
Comparison of planometric and stereometric objects was made by Harlow 
(6) who found that planometric objects were as discriminable as stereometric 
objects. 

B. METHOD 


Subjects 


Eighteen young rhesus monkeys served as Ss in this experiment. Prior to 
the present experiment all the Ss had identical testing histories, consisting 
of 15 days’ testing on а 15-pair concurrent discrimination problem (see 4), 
36 days on a difficult pattern discrimination problem, and 5 days’ retesting 


on the concurrent discrimination habit. 


2. Apparatus and Procedure 


The Wisconsin General Test Apparatus (7, Figure 1) was used through- 
out. The construction of this apparatus and the standard test trial proce- 


dure have been described in previous publications. 
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This research was conducted in the USAF School of Aviation Medicine Primate 


Laboratory, at the University of Texas, Austin, Texas. 
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3. Experimental Design - 

'The 18 pairs of objects used in this study differed with hire aiit 
variables, surface area, thickness, and either form or color. s vH 
were regular geometrical forms, each painted a homogeneous adi: а 
surface areas of either 3 or 6 sq. in., cut from М plywood ( күзү 
planometric objects) or from 2” lumber (defined as stereometric b. ied 
Three combinations of arcas (3-3, 3-6, and 6-6 sq. in.) and thicknesses (pla 
metric-planometric, planometric-stereometric, or (ж: 
could occur within Pairs; these area and elevation conditions such that A 
were nine joint area-elevation combinations. These nine basic кол А 
conditions were replicated in combination with form and with color diffe 
ences, 

Each day for nine days, the Ss were tested on о ек 
all problems consisting of 25 non-correction trials with a single pair of obje ad 
One form and one color discrimination were Presented each day. Form a 


à inimize inter 
color were regularly alternated throughout the experiment, to minimize 
problem transfer. 


The design was an 18 
ing), and objects as mai 
objects may, in turn, 
cated by the factorial 


i ic) 
and stereometric-stereometri 


CCP RE s 
two discrimination problems, 


x 18 latin square, with Ss, ordinal position 0и 
п effects. Portions of the sum of squares due bs 
be assigned to identifiable sources of variation, as inc! 
analysis included in Table 1. 


C. Resurts 


ummarized in Table 1, indicates that we 
Position are not significant sources of pe 
to Objects is significant at the 1 per cent v 
he several Sources contributing to the sum 


TABLE 1 
SUMMARY or A 


The analysis of Variance, s 
vidual differences and ordinal 
tion, and that the variance due 
of confidence. Inspection of t 


NALYSIS OF VARIANCE Р 
Source df Mean square F 
Subjects 17 28.08 2.05 
Ordinal position 17 12.41 1.00 .01 
Objects 17 60.65 4.42 
Form versus color 1 3.57 1.00 01 
Агеа 2 131.27 9.57 05 
Elevation 2 44.91 3.28 05 
=C zÄ 2 57.42 4.19 
F—CxE 2 16.25 1.19 
AxE 4 38.38 2.80 01 
F—CxAxE 4 93.57 6.82 
Error 272 13.71 
"Total 323 
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squares for Objects reveals that the difference between form and color dis- 
crimination problems is not significant and that area, elevation, and the 
F-C x A and F-C x Ax E interactions are significant at or beyond the 5 
per cent level of confidence. Neither area nor elevation are significant when 
tested against the F-C x A x E interaction. 

Thus, the analysis of variance indicates that none of the individual inde- 
pendent variables was unequivocably significant. The most effective factor 
determining the significant variations in difficulty among the problems was, 
rather, the number of differential cues available. 

Table 2 shows the mean per cent errors and the frequency of immediate 
solutions (P of number of correct responses < .01) as a function of the 
number of available cues. The percentage of errors is 4.8 less when two 

TABLE 2 


PER CENT ERRORS AND PERCENTAGE OF IMMEDIATE SOLUTIONS AS A FUNCTION OF THE 
NUMBER OF AVAILABLE CUES 


Number of Mean per Mean immediate 
Cues problems cent errors solutions 
Form 4 18.0 70.8 
Color 4 24.4 59.7 
Mean: One cue 8 21.7 65.3 
Form and area 2 16.6 69.4 
Form and elevation 2 20.4 66.6 
Color and area 2 14.0 83.4 
Color and elevation 2 16.8 75.0 
Mean: Two cues 8 16.9 73.6 
Form, area and elevation 1 8.3 94.4 
Color, area and elevation 1 7.0 100.0 
Mean: Three cues 2 7.7 97.2 


cues are available than when only one is present, and a decrease of 9.2 per 
cent in error frequency results from increasing the number of cues from 
two to three. The values of the ¢’s for related measures (2 for one versus 
two cues — 3.28; ¢ for two versus three = 8.65, 17 df) indicate that these 
differences are significant beyond the 1 per cent confidence level. The differ- 
ences in the frequency of immediate solutions as a function of the number 
ОЁ cues is equally impressive. 
D. Discussion 

The results of the present experiment failed to corroborate the findings of 
Previous investigators who reported that either color (3, 5, 8, 9, 10) or 
form (1, 11) is significantly less difficult than other sorts of discrimination 
Problems. ‘The finding of significant interactions in this experiment implies 
that the particular color and form differences varied considerably in difficulty 
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and suggests that the alleged superiority of either cue, reported in previous 
studies, may be a function of the particular experimental conditions. 

Again, in contrast to the findings reported by earlier investigators, strik- 
ing evidence for the additivity of cues was obtained. The magnitude of 
the difference in performance between one- and three-cue problems is similar 
to the amount of facilitation occasioned by combining stimulus cues in differ- 
ent modalities (2). 

E. SUMMARY 

Eighteen monkeys were tested on 25-trial object discrimination problems. 
The pairs of stimuli differed with respect to three variables: area, elevation, 
and form versus color. The following results were obtained. 

1. Form and color differences were equally discriminable. . 

2. With both members of a pair of objects identical in area and elevation; 
the absolute value of these variables had little effect on performance. 

3. Discrimination performance was facilitated when differences in either 
area or elevation were combined with form or color differences; performance 
was greatly facilitated when differences in area and elevation were combined 
with color or form differences. 
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A SZONDI STUDY OF DEVELOPMENTAL AND CULTURAL 
FACTORS IN PERSONALITY: THE SEVEN-YEAR-OLD* 


Central New Jersey Mental Hygiene Clinic and the Albany Medical College 


Epwin С. FANCHER AND Morris WEINSTEIN? 


—— 


A. PURPOSE AND PROCEDURE 


'The purpose of this study is to determine which aspects of personality in 
a specific phase of growth are developmental, and which are culturally de- 
termined. The procedure comprises the following major steps: (а) inves- 
tendencies common to certain groups of seven- 
year-old children in our culture; (2) comparison of dominant personality 
Patterns of four cultural sub-groups in our culture with each other; and 
(c) relation of our findings to other comparable data on seven-year-old chil- 


dren from other cultures. 


It was decided that the Szondi Test be used b 
sonality dynamics in a structured pat- 


d with each other by statistical methods. 
Furthermore, although this test must be administered at least six separate 
times for purposes of clinical diagnosis, it seems that for determination of 
gross group trends a single administration. per subject, which takes about 
10 minutes, is adequate. 

The Szondi "Test was individually administered to 200 seven-year-old chil- 


dren comprising the following four groups: (4) 50 white public school 


children from middle class residential section of Brooklyn (25 male, 25 fe- 
hool children from three well- 


male); (р) 50 white progressive private sc 
n New York City (24 male, 26 female) ; (c) 


s in Harlem (25 male, 25 female) ; 
income groups in Harlem (25 fe- 


tigation of general personality 


ecause it is a depth projec- 


tive technique which represents per 
tern. These patterns can be compare 


<nown progressive schools i 
50 Negro children from low income group: 
(4) 50 Puerto Rican children from low 
male, 25 male). 

Table 1 shows the dominant Szondi 
totaling 200 children. 


umm t Tm 
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B. TYPICAL SZONDI PATTERN OF THE SEVEN-YEAR-OLD 


Table 1 shows that our four groups of seven-year-old children have al- 
most identical Szondi trends. Although the percentages vary somewhat, the 
same predominant pattern is found in all four groups. Thus we find а 
personality picture that seems to hold for seven-year-old children from all 
four of the cultural sub-groups. This would seem to justify the conclusion 

TABLE 1 
PERCENTAGES OF RESPONSES IN EACH SCORING CATEGORY OF THE SZONDI TEST FOR FOUR 


Groups оғ 50 EACH oF SEVEN-YEAR-OLD CHILDREN: PREDOMINANT 
TENDENCIES ARE IN ITALICS 


h 8 е һу k p d m 


A. White pub. sch, Plus 8 8 a 4 10 з 22 É 
middle class Minus 2 6 30 80 40 56 30 E 
Plus-minus 4 2 24 4 16 2 8 4 
Open 6 8 22 12 34 34 40 1 
B. White Prog. Plus 8&2 74 34 4 4 10 12 E 
private sch. Minus 2 10 18 76 56 52 22 
Plus-minus 10 — 6 24 12 14 ^s 6 1 
Open 6 10 2 з 26 30 60 2 
C. Negro low Plus 82 54 28 6 20 14 18 2 
income Minus 6 18 16 58 50 42 18 5 
Plus-minus $ 6 34 1s 22 16 8 12 
Open ^ 22 22 18 8 2 56 ! 
D. Puerto Rican Plus 80 55 38 8 12 12 22 d 
low income Minus 2 10 14 54 46 62 2 1 
Plus-minus 12 14 28 14 10 10 2 m 
Open 6 18 20 2 32 16 52 ! 


that there is an over-all tendency toward the following Szondi pattern 1" 
seven-year-old children in our culture: 


Factors: 


h 8 е һу k р 
Predominant tendency: + + * Бэ бр pus. 0 E 


*(No predominant tendency.) 


This typical pattern should be considered in terms of our understanding 
of the psychology of the seven-year-old child. 


s is 0 
й Following is ап analysis 
each of the Szondi factors predominantly chosen 


1. Plus s 


Here is the active child whom we all know; we see these children ОП ш 
Street playing their war games. When “shot” they double up and s 
dramatically to the ground. "There is no inhibition of gesture langua£e E 
this age, and the world is a place for these children to master physically 
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through doing and trying with their hands and all their muscles. Expres- 
sion is concrete and outgoing. 

Interesting relevant findings were reported regarding seven-year-olds in 
Biber e? al.’s study (1); they found that given a problem-solving test it was 
difficult for these children to come to a plan of solution without touching 
the objects and working out the solution concretely. They could not in- 
hibit an impulse to trace a maze in the air during the maze tests. 'They 
were at their best in dealing with concepts involving active observable ele- 
ments that could be manipulated. In short, the seven-year-olds are only 
Just beginning to be able to handle abstract concepts. Their thinking is 
mostly concrete and they are beginning to move from the particular to the 
general, the direct to the vicarious. 

The seven-year-olds almost violent taking of sides may perhaps also be 
thought of as a Plus s quality. He often comes out with strong expressions 
of hate for the public enemies he hears adults discussing—such as Hitler, etc. 
In fact, what he hates, he hates violently; what he likes, he adores. He lets 
Strong feelings flow out in these socially accepted channels. 


2. Minus hy 


Yet the Szondi pattern indicates that the seven-year-old is not typically 
exhibitionistic. His expression of feeling is not that of the highly personal 
hy quality, related directly to his personal fantasy. On the contrary, the 
Szondi pattern reflects a strong tendency toward conformity. He does not 
want others to know what his feelings are if they are different from anyone 
else's. He must find and take his place in his own social group to the ex- 
tent that he will deny his individuality to merge with the others. He takes 
on the ways of talking that are current in his gang, including all the cliches 
and stereotyped expressions. He now enjoys being part of organized games. 

There is now evident a growing distance between himself and the adults 
of his world. Although he still needs and loves his parents he cannot go 
to them in quite the same way he did at four. He does not want to be 
babied and cuddled now. He does not want to tell his parents all his secrets. 
He feels he is well on the way toward becoming an adult himself, and is be- 
inning to take on an identification with the adult rôle. But there is some 
anxiety involved in this new independence, and this too is reflected in the 
Minus hy. 

3. Minus m 


The previous pattern is very closely related to their choice of the Minus m. 
ts a denial of the need to 


"The Minus m in these seven-year-olds represen 
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ie is well on the 
lean on others, particularly on the mother. The maternal tie m кй и 
way to being broken, but not without a sense of isolation anc Б 
need for attachment. 


4. Open d 


А һу 

The need for emotional independence from the mother елан A 
Minus т is also reflected in the choice of Open d. This response inc 

an aimless searching for new sources of 

He is interested in every 

great an intensity, 

from one fad to 


attachment, or for new darin 
thing and everyone, but not for too long or иш 
His restlessness is apparent in his being carried along 
another on the current of Popular opinion and preference. 


5. Varied e 


А е 
; i sith th 
The seven-year-old is by no means completely free of conflict w pi 
Wa i ; in an 
adults in his life, however, He Wishes to be "free" of them in a 


i rac child 
tional way, as he Was not free at age four. Yet he really is still a 
under their authority, He must cope w 


on how much he can rel 
dren at seven work out 

overt resistance s 
children fluctuate fro another, ‘These individual Me 
аге reflected in the y hese children give to the e factor. Ther 

is no one direction si ater than another, [t should also be note 

that this factor is t tiable for the Population at large. 


6. Plus h 


P Шоп, 
ith his own resistance апа rebe 


Enificantly рте 
he most va 


Just as the seven 


-year-ol 
adults, 


TES 
а child, under the authority © 
80 is he too, basical ed of tenderness and we 5 
the epitome of Plus h. When considered as 4 pattern the Plus h, ee 
constellation is indicative ive, realistic child not yet capable © 
volvement in the abstracti ay later attract his. 


УА Minus E, Minus b re 
of the Minus k, Minus p ng 
verything we have pointed ОТВ 
this particular ego structure. ‘shout 
eeds come rushing at him У! me 
hat they are; he simply acts (0 wi 
2 919 and it serves to integrate him ar 
his companions as well as the demands of the world about him. He ^ 


profile, though e 


vw 
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yg only when he sees that self measuring up to the visible stand- 
ds set by this age group. Conformity is the rule—though indeed it is a 
thing not always easy for him to come by. He may hold up very high stand- 
ards for the kind of achievement that means to him “belonging.” Adaptation 
is thus not so easily achieved. 

By the preceding analysis the investigators have attempted to evaluate the 
factors which are common to this group of 200 seven-year-olds. 


C. Sex DIFFERENCES 

_ Within the "typical profile" of the seven-year-old, there are certain sta- 
tistically significant differences in emphasis between the boys and the girls. 
The girls have significantly more Plus h and Minus s and fewer Plus s re- 
sponses than do the boys. The investigators hypothesize that these Szondi 
differences are related to the traditional sex-typing which is beginning to 
make itself felt, Girls are reaching toward the feminine, soft attributes 
boys are feeling the pressures to become masculine and “hard boiled.” Also, 


perhaps boys have a greater store of motor energy to discharge at this stage 
of their development. 
TABLE 2 
Sex DIFFERENCES IN SEVEN-YEAR-OLD CHILDREN 


Predominant Group tendencies in Szondi categories and percentages of response 


h s è hy k р т 

Males (N = 99) scores + + c= = = 0 — 
er cent 77 75 69 56 49 52 65 

Females (N = 101) scores + + E = = == 0 — 
er cent 89 60 65 40 57 52 59 


vel between males and females in Szondi 


Signifi n 
ignificant differences to the 5 per cent le 
hosen (chi square) 


scoring categories Cl 
Factor Higher Per cent Lower Per cent 
is Females 89 Males 77 
ae Males 75 Females 60 
бе Females 16 Males 6 
—k Females 29 Males 15 
Males 56 Females 40 


“No predominant tendency. 
в a sex-typing is at work seems probable by the fact that this difference 
fin sd s does not occur between the boys and girls from the private progres- 
In de ools studied, where the traditional sex differences are not emphasized. 
Eus is regard, it is noteworthy that several of the other differences between 
exes which are mentioned below do not hold for the private progressive 


School children. 
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One of these male-female differences that appears is in the e factor. Though 
neither boys nor girls show any one marked tendency in this factor, the girls 
give significantly more Open e responses than the boys (except, again, for 
girls in the private school group). Any interpretation of this should be 
made with great caution, since the e factor is extremely variable, and we 
have only one profile from each child to go оп. About all we can say is that 
there may be easier outlets for some of the girls, within certain of the home 
and school situations in our culture, for steady discharge of aggressive feel- 
ings. Perhaps it is again a matter of sex-typing, pushing the boy into a 


matter-of-fact masculinity which scorns personal emotion, whereas the girl 


may feel a little freer to express her emotions directly. 

The third male-female difference is in the & factor, 
majority of Minus k responses. It should be noted again that this difference 
scarcely exists in the case of the private school children. Trends in the Ё 
factor suggest that in our culture, among some groups at least, the boy may 
feel more pressure than the girl to conform to the gang, and to the restric- 
tions of his environment, It may indicate that the boy conforms or is “broken 
in" before the girl is, This would be an interesting hypothesis to pursue 
further by actual Observations of seven-year-olds, particularly since girls are 
regarded as being more docile throughout childhood. 


where boys give the 


D. SIGNIFICANT DIFFERENCES BETWEEN 


Groups 
A statistical analysis of the data 


(using Chi square as a test of Statistical 
significance) revealed several differences between the four groups which were 
significant to the 5 per cent level of Probability, or less. 
Both the Progressive School and the Public school w 
more children with Plus ғ (to the 1 per cent level of c 
the Negro or Puerto Rican groups, 'The Negro group 
cantly more children with Open s than either of t 
The Puerto Rican group also 
significant) to give more Oben 
for physical activity 


hite groups contained 
onfidence) than either 
‚ however, had signifi- 


‹ ican groups tended to 
more plus-minus and Open hy’s than do either ¢ 


public school white groups. This would indicate 
Puerto Rican groups there are more children уу 
physical activity which is represented by the s fact 


have fewer Minus hy’s and 
he progressive school or the 
that among the Negro an 


ho act out their need for 
or, 
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The most significant difference in the & factor seems to be that the Negro 
group has more loading in this factor. This predominant choice in the & 
factor indicates that there are more children in the Negro group with overly 
strong ego defenses than there are in the other groups. 

Although there are some differences between some of the groups in the 
b and d factors, perhaps the most important differences are found in the т 
factor. All groups manifest а predominantly Minus m response, but more 
Negro children choose Plus m and fewer choose Minus m than in any of 
the other groups. This Plus m tendency in the Negro group probably indi- 
Cates that a higher percentage of Negro children in our sample have not yet 
Progressed to the more typical seven-year-old stage of rejecting their need 
for parental dependence. Children with Plus т, according to concepts of 
the Szondi Test, are more prone to look to their environment for some sort 
of emotional support. 

It is to be emphasized that interpretation of these differences between 
groups is most complicated and dificult and that only the most prominent 
Ones are discussed in this paper. The relative uniformity in a basic pattern 
of predominant choices, it should be noted, is of much greater significance 
than are the differences. 

E. Comparative $2001 DATA From OTHER COUNTRIES 

Dr. Charlotte Spitz (3) conducted а Szondi study in which she analyzed 
10 Szondi profiles on each of 110 Swiss children from five to seven years 
of age. She found a pattern of predominant choices on the Szondi Test 
which is almost identical to that found in our study of American seven-year 
0145 (see Table 3). The only difference in predominant choices between the 


TABLE 3 
Comparison OF SWISS AND AMERICAN CHILDREN 
h s e hy k p d m 
Swiss, 5 Е $ = 
2 2 to 7 у.о. (N = 110) 1s EX = = Г = 
American, 7 yo. (N == 200) i y. жо cm 


* 
No predominant tendencies. 


Swi А ; 
Wiss and American children 1s found in th 


* noted, is the most variable one on the Szo 
he predominant 


e е factor. This factor, it should 


ndi generally. 
Szondi trends of the Swiss 


The great similari zeen ti х 
ке бъ таз те [m samples would seem to indicate that develop- 
Mental factors are of primary importance in determining the personality traits 
of children of this age. In these groups we do not find great differences in 
zondi patterns wbich would indicate that cultural differences for these 


Вто 2 
Ups are of secondary importance. 
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Finally, however, we have data from a preliminary Szondi study. С 
Cuban seven-year-olds which consists of one profile on each of 17 ри |. 
school children and 18 orphanage children. Although the data is ка ү 
too meagre for statistical analysis, there are several similarities with a 
American and Swiss groups. Predominant trends in the Szondi patterns = 
these Cuban children are the same as those of the American and Swiss groups 
in three factors: Plus h, Minus k, and Minus т. Thus we find in all groups 
tested of this age level: the need for tender love (Plus h), the need to мане 
disturbing urges or ideas by pushing their recognition out of sonou 
(Minus k), and the need to free oneself from infantile emotional үе 
(Minus т). Thus it seems probable that these are three fundamental i 
tors which most typify the level of personality development of nic year a E 
children. We, of course, need further cross cultural research to illuminat 
this hypothesis. 

Е. CowcLusioN = 

The findings of this study can be summarized as follows: Data ащ. 
from а total of 200 seven-year-old children, composed of four equal — 
differing in social or educational backgrounds, and sub-divided according : 
sex, show the same pattern of predominant choices on the Szondi е, 
Minor variations in patterns of response were discovered between these grouP 
and between the sexes, 


The investigators also found that the р zondi 
choices in the 200 American seven-year-olds was almost identical to that 2 
110 5- to 7-year-old Swiss children. In addition, data on two small B 
of seven-year-olds in Cuba showed the same predominant trends in thr 


à : : ar 

factors as for the Swiss and American children. ‘The authors believe te 
9 : . s tes 

these predominant Szondi trends found in ds test 


are indications of basic developmental fac 
age group. There are also indications, 


attern of predominant S 


all groups or seven-year-ol this 
: х to 
tors in personality common iron" 
уоп, 
however, that cultural or en 


i 
mental forces may also influence personality factors measured by the Szond 
Test. 
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A COMPARATIVE STUDY OF ADOLESCENTS WITH THE 
SZONDI TEST* 


Central New Jersey Mental Hygiene Clinic 


Epwarp С. FANCHER 


A. PROBLEM 


In the preceding paper of this journal (2), data was presented that showed 
а similar pattern of predominant trends on the Szondi Test for four groups 
ildren differing in cultural, social, or educa- 


of American seven-year-old ch 
there were also significant 


tional background. Despite these similarities, 
differences in Szondi tendencies between the groups and between the sexes. It 


Wis concluded that developmental factors were of primary importance in 


determining group Szondi patterns but that environmental factors such as 


culture or education are also an influence. 

It is the purpose of the present paper to carry the previous research further 
and report data from single profiles of the Szondi Test on 88 adolescents 
between the ages of 14 years, zero months, to 16 years, zero months, with 
а mean age of 14 years, 10 months. Our purpose is to determine the distri- 


bution of scores on the Szondi Test for this age group and how they differ 


from those of the seven-year-olds. Sex differences for this 14-to 16-year 


аре group will also be pointed out. 


B. A COMPARATIVE ANALYSIS OF THE ADOLESCENT PATTERN 


f distribution of choices on the Szondi Test 


Table 1 shows the percentage © 
ied (2) and for the 88 14- to 


for 200 seven-year-old children previously stud 
16-year-old adolescents. A glance at this tabl 
differences between the patterns of these two age groups. In fact, if we 
make a statistical comparison (Chi square) between the distribution of scores 
for both groups, we find that out of 32 comparisons, all but three are sig- 
nificantly different to the 5 per cent level of reliability. We will therefore 
compare these two age groups for distribution of choices in each factor of 
the Szondi Test and relate these differences to developmental factors. 

First of all, we notice that there is less tendency toward Plus h and Plus s, 
and more toward Minus h and Minus s in the adolescents than in the seven- 
Year-olds. These differences make sense in that at this level of develop- 


e impresses us with the great 
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ment the adolescent is less in need of tender maternal love. He is also Fre 
able to think in abstract terms and has greater capacity for sublimation. A ү 
there is more individual variation among the adolescents as indicated by the 
more even distribution of responses in the four scoring categories. 


TABLE 1 
h s e hy k p d B 


in italics, 
Plus 82 68 31 6 12 10 18 b 
Minus 3 11 20 67 #8 53 24 10 
Plus-minus 8 7 27 12 15 9 6 18 
Open 6 14 22 15 25 28 52 


" 88 
B. Percentages of responses in each scoring Category on the Szondi Test ye 
Adolescents, 14 to 16 Years old, equally divided according to sex (24 white 

class, 24 Negro lower class,** 40 White progressive school.f 


Plus E © VU 95 n» uw g E 

Minus пи B жж A B 2 

Plus-minus 11 12 11 16 15 10 8 p. 
pen 15 20 26 16 17 27 35 


. ildren 
C. Predominant tendencies on the Szondi Test of 200 seven-year-old childr 
and 88 Adolescents, 


7 y.o. + * 
14-16 y.o. + 8 + 


*No predominant tendency, 
**Tested by Susan Deri, 


TTested by E, Fancher, D, Wolf, and F. Fleck, 
The adolescent is often concerned 
reform and ethics, and may be inte 
behavior is reflected in the higher rat 


ti 


Z oz 6 3 


about broad genera] problems of pm 
Tested in radical Political ideas. ter 
€ of Plus e responses. It implies gre? 
and socia] responsibility. v 
relatively little change in basic patt? 


. he 
клн Seems tolit Harrower's findings e m 
riable of al] Szondi factors. It is possible 


Е ore 
15 factor are least changed by age, but ™ 


“year-olds which 
greater tendency towar 
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tegrative functions of the ego rather than repression as a way of handling 
emotional needs. 

. But the really significant difference in the area of ego structure is found 
їп the р factor where there is a striking shift of responses from the Minus р 
in the seven-year-olds to the Plus р in the 14- to 16-year-olds. Deri (1) says: 


Tension in the Ё factor in either direction is indicative of the need 
to demolish the boundaries of the individuality and to fuse with the 
Outer world: however, in the case of Minus p, this is not recognized as 
Such by the person. . . . The need-tensions are acted out without hav- 
ing first passed through the system of preconscious, thus without their 
becoming linked to word images. 


This more primitive and projective type of personality organization is far 
More frequent with the seven-year-olds than with the 14- to 16-year-olds. 
The adolescent group on the contrary have a predominant tendency to- 
Ward Plus p, which represents the same need for the ego to fuse with the 
environment as does the Minus p, but is different in that the primitive drives 
do pass through the preconscious and are linked to word images which can 
be Verbalized. This does not mean that the real nature of these needs is 
Тесодпїлей, but that they are usually perceived consciously in some form 
of Conceptualization, which is acceptable to the ego. Plus № is found par- 
ticularly among writers, and indeed perhaps its high rate among adolescents 
35 related to that particular kind of intellectual hunger and tendency toward 
8eneralization about the nature of the universe that Anna Freud (3) and 
others have noted in adolescents. In fact, our interpretation of the Plus p 
în the adolescent seems to fit very well Anna Freud’s observations that the 
Intellectual Preoccupations of the adolescent is really an attempt to work 
through increasing conflicts between the superego and the id by accepting 
Some of the emotional tensions, but mastering them by intellectualizing them. 
If we return to Table 1, we find very significant shifts of responses from 
E © seven-year-old groups to the adolescent group in both factors of the con- 
fact vector, The Open d of the seven-year-old has changed into a Minus d. 
* explained the Open d in the seven-year-old as relating to the period 
of Working through a new emotional independence from parental authority 
Which seems to characterize the latency period with its relatively successful 
Tesolution of the earlier Oedipus phase. We must now try to understand 
Why the tendency in adolescents is toward, Minus d. The Szondi interpre- 
tation of the Minus d is that it indicates a tendency to attach oneself to one 
Particular object or idea rather than to many. Concretely, this means that 


Such People want to fall in love with one particular person or thing, for 
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instance, they may become deeply attached to particular ideas or ideals, which 
may frequently be of a religious, political, or philosophical nature. Thus, 
they tend to be sentimental and idealistic, as are so many adolescents. Since 
Minus d is probably related to an original fixation on a primary love object, 
its strong occurrence in adolescents may be related to a brief resurrection 
of the Oedipus conflict of the beginning of puberty, as Nunberg believes 
occurs (5). 

The strong shift in response from a Minus т in the seven-year-olds to 4 
Plus m in the adolescents is closely related to the change in the d factor. It 
reflects a greater acceptance of the sources of support and satisfaction the 
world has to offer. Tt indicates a hope of satisfaction, a belief that one $ 
need for another person, or on a sublimated level, for an idea or ideal, will 
be fulfilled, and represents a socially positive attitude in general. 


C. Sex DIFFERENCES AMONG THE ADOLESCENTS 


A glance at Table 2 shows that there js amazingly little difference 
general Szondi pattern between the adolescent boys and girls. The most 
striking difference is in the s factor, where it is seen that the boys have $ 
much stronger tendency towards Plus s and girls toward Minus s. This P 


TABLE 2 
SZONDI PATTERNS OF ADOLESCENT FEMALES AND MALES 
h s e hy k p d E 
4. Females ET for 4+ 
Percentages of responses in each Scoring category of the Szondi Test 


females, aged 14 to 16 years. Predominant tendencies are in italics. 


Plus 64 20 55 0 14 36 2 5 
Minus 14 39 16 70 52 27 32 9 
Plus-minus 5 9 9 16 14 11 11 25 
Open 18 32 20 14 20 25 34 

B. Males males 


s ; " r 
Percentages of responses in each scoring category of the Szondi Test for + 
aged 14 to 16 years. Predominant tendencies are in italics. 


3 
Plus 61 #5 34 5 14 43 9 vi 
Minus 9 32 20 61 57 18 50 11 
Plus-minus 18 16 14 16 16 9 5 23 
Open 11 7 32 18 14 30 36 


(senes? 
indicative of the strengthening of the masculine qualities of aggressi to, 
and activity. This is a period of football playing and such for the boys. " 
the other hand, the girls at this age are becoming more womanly ihan ti 
probably emerging from a tom-boyish stage of pre-adolescence, and adop 
the more passive aspects of the feminine rôle. 


ven 


n£ 
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These changes are probably also related to the stronger tendency toward 
a Plus e and lesser tendency toward Open e among the girls than among the 
boys. This difference indicates that girls have a greater degree of control 
in expression of aggressive feelings at this age, and is probably related to 
the Minus s tendency mentioned above. 


D. ConcLusION 

Szondi trends for 88 14- to 16-year-old 
00 seven-year-old children. These 
greater degree of self-control, in- 
14- to 16-year-old and are related 


Analysis is made of dominant 
adolescents in the light of similar data on 2 
differences are interpreted as reflecting the 
Sight, and capacity for sublimation of the 
to other general developmental trends in personality. 

Some differences in Szondi trends between the sexes in the 14- to 16-year- 
Old group are also discussed and related to differential developmental factors. 
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ANDERSON’S OVERLAP-HYPOTHESIS AND THE 
DISCONTINUITIES OF GROWTH* 


Department of Psychology, The Catholic University of America 


Perer В. HorsTAETTER AND JAMES P. O'CONNOR 


— —— 


J. E. Anderson (1, 2) bases his so-called “overlap-hypothesis” on an inter- 
Pretation of coefficients of correlation in terms of common elements. The 
data to which he applies this model are the correlations between intelligence 
test scores of the same group at different age levels. The present investigation 
arose from the fact that the overlap-hypothesis yields predictions which de- 
viate rather systematically from the observed data. It will be our task to 
derive a rationale for these deviations and thus to transform the shortcomings 
ОЁ the original hypothesis into sources of new insight. 

If two events (4 and B) can be thought of as being due to a number of 
equally potent, equally likely, and independent elements (N) then it can be 
Shown that the correlation between these two events is a function of three 
Parameters: the number of elements in A (№) and in B (№), and the num- 
ber of common elements (Nay). The correlation between А and B is thus 
Even by: 

(1) Na 
i= a 
VNa. Nb 
d by Pearl (12), have provided 


Darbishire’s (4) dice experiments, a5 reporte 
With a paradigm for this relationship. 
In order to apply this model to intellectual growth data Anderson had to 
Make a rather bold assumption, which we shall accept in view of the lack 
of a better опел He equates the mean mental ages (in months) of a group 
With the number of elements accounting for the mean performance of that 
group at a given age level. The values N, and № thus correspond to the 
Mean M A's at the ages A and В respectively. 
d few substitutions will ease our procedure which presently intends to 
Ow that Anderson treated a special case of the general model only. We put: 
===. 


* : 
1 Received in the Editorial Office on February 17, 1954. А 
fee] ur acceptance of this assumption is at the moment only tentative. The authors 
Bim eee that their investigation lends considerable support to Anderson's as- 
ion, 
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Na 
(2) Na №; thus: № = р. № for: p = = < 1.00 
"b 
Nap 
(3) Na $ №; thus: Nay =k. Ny ни, 1.00 
Equation (1) thus changes to: 
K?.p?. №? 
(4) гар? = EE m AE 
р. № 
and 
(5) —— 
The meaning of the two parameters Ё and p can be readily obtained: 
Na ; 
р = is what Anderson calls the “overlap” of the two mean MA's; 
b 
Nav nts 
k = becomes 1.00 if and only if Na, = Na; i.e., when all the eleme 


a 


А те 
accounting for the performance at the lower age level also operate at " 
: А 5x 
higher age level. Anderson tacitly assumed that to be the case and the 
fore gave his overlap equation the form of 


(6) Tan = Vp 

This simple square root law Presupposes a value of 1.00 for the parameter 
k; it will thus overestimate the correlations Tap in all those instances where f 
is smaller than 1.00. Values of & less than unity may however always e 
when some of the elements that accounted for the performance at the un 
age level have subsequently ceased to operate or have not been elicited by " 
tests administered at the higher age level. The present investigation 15 p" 
marily concerned with the values of &, that is, with the phenomenon ? : 
dropping out of developmental factors in the course of growth. It seems н 
this aspect of development has been somewhat overshadowed by the ш 
simplified conception of growth аз a process of increase. T 

The general case of the overlap model and two special cases are represe” t 
in Figure 1. Case 2 is the one considered by Anderson. Case 3 apply) 
the correlation between two administrations of the same test at (Т0ЧЁ “io 
the same age level, ie., to the reliability of the test. We shall retur? 
this relationship in a moment. 


chat 
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It has been mentioned that Anderson’s equation (6) will overestimate the 
values of ry, whenever Ё is less than unity. This has indeed been the case 
in the three studies (1, 11, 13) which have so far used the overlap-hypothesis. 
As an illustration we shall avail ourselves of the Harvard Growth Study 


Nap NA < Ng 


Nap = kVp 


FIGURE 1 
Tur THREE CASES OF THE OVERLAP MODEL 
(5), or more specifically the sample of 135 boys and 130 girls taken by An- 
derson from the files of Dearborn and his co-workers. Figure 2 presents гах 
as a function of pix? The broken lines give us an idea of the magnitude 
Of the parameter А. Its values range between 0.72 and 0.94. The mean of 
tx amounts to 0.87 for the male group and to 0.85 for females. From Figure 
one obtains, however, the impression that ka is actually not а constant— 
allowing for some random fluctuations—but that its value undergoes some 
Systematic changes. ‘This can be more readily seen from Figure 3, in which 
tx has been plotted as a function of the chronological age of the subjects. 
he most conspicuous feature of the graphs is the drop of kix which conre 
SPonds to an age of 9.4 years in both sexes. The values of ki are obtained 


f Р 
Tom the equation: 
Ttx 
(57) Б" =ч 
рих 


Anderson was, of course, aware of the fact that 


inal e (t) of the study (16.4 years) and to 
‘hich A ie used later refers to the initial age 


his square root law (6) 


2 ax. 

Pu Subscripts refer to the term 

74 T ages (x). The subscript ? W 
+ years), 
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‚20 40 60 80 100 
Pix 
FIGURE 2 


е NT OF 

INAL SCORE As A FUNCTION OF THE AMOU 
OVERLAP 

Kix 


THE CORRELATIONS WITH THE TERM 


90 


JO 


7.4 : 94 10.4 11.4 


FIGURE 3 
THE PARAMETER Кох AS A FUNCTION оғ АСЕ 


12.4 13.4 14.4 
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overestimates the correlations (тх) and he has therefore suggested that 
the correlations should be corrected for attenuation, ie, that the less than 
Perfect reliabilities (rz. and ги) of the tests should be taken into considera- 
tion. This suggestion amounts to the recognition of Case 3 of the general 


model; it introduces the hypothesis: 
(7) К = V ге. Tsx 


Unfortunately, the reliabilities of the M A's are not available for the Har- 
vard Growth study; one might, however—as Anderson did—assume them 
to vary between 0.85 and 0.95. Since it is hardly feasible to correct the 


Tu-values for attenuation unless the exact reliabilities are known no direct 


test of the relationship (7) seems possible. One may, however, take an- 
other approach which will show that the hypothesis in Equation (7) is not 
tenable, Assuming that Equation (7) holds we can obtain several estimates 
of the reliability re which should, of course, fall into a narrow range of 
Variation. 


We proceed by means of the following assumed equations: 


2 


(77) key = Itt - Txx 
(8) kn ree TH 
(9) ia Tj + Txx 
From these we obtain: 

k 
(10) ru = —— ky 


ix 

e can obtain an estimate for re from 
(i) and the terminal (ż) level. Alto- 
d. Table 1 shows the results of 
bility of the terminal MA (ти) 


By means of the relationship (10) w 
each age level (x), excluding the initial 
tad eight estimates can thus be compute 

his procedure. ‘The estimates of the relia 
Vary for boys between 0.84 and 0.97, for girls between 0.82 and 0.93. It 
Seems unlikely that this spread could be due to chance alone. : The chi-square 
‘est for the ‘significance of differences between correlations" 1s not strictly 
@pplicable to our problem, since the estimates of Tu are not independent. The 
test is therefore likely to underestimate the significance of the differences 
Ctween the estimates. The obtained values of X2 = 65.92 for boys, and 
TA [2(n — 3) 2]? 

ЗСЕ Edwards (6, p. 135): X2 = Z[(n — 3) 21 — Ecc EA 
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2 


* == 34.97 for girls, are therefore rather too low than too high. They 
are, however, with seven degrees of freedom, sufficient to reject the hypothesis 
that the different estimates of ru are samples from a common universe at the 
0.001 level of confidence. Anderson's suggestion that his square-root law 
would hold for corrected correlations seems therefore unacceptable. 


TABLE 1 


ESTIMATES OF THE RELIABILITY OF THE TERMINAL MA SCORE 

Age Boys (ky = 0.856) Girls (kj, = 0.802) - 
(years) Kix Kix г (est.) Күү kex Tu lae 

74 0.856 0.802 

84 0.784 0.885 0.966 0.696 0.807 0.930 

94 0.773 0.767 0.849 0.674 0.723 0.89 

104 0.864 0.920 0.912 0.855 0.871 0.81 

114 0.851 0.871 0.876 0.817 0.859 0.843 

124 0.850 0.878 0.884 0.856 0.879 0.824 

134 0.871 0.853 0.838 0.853 0.904 0.850 

144 0.891 0.894 0.859 0.859 0.894 0.835 

154 0.865 0:929 05919 0.815 0.935 0.920 

16.4 0.856 0.802 pun 


r : ion 
We would have arrived at the same result, that is the rejection of equat 


" H H s 
(7), by simple inspection of Figure 3. At the age of 9.4 years kts € 
suddenly in both sexes. If we assume that Equation (7) holds we have at 
ascribe this phenomenon to a drop in the reliability of the test employed Ё 


ч ch 
that age level. It is, however, hard to see why this test should be so m" 
less reliable than the tests for the 


On the basis of the foregoing discussi 


ng in the performance of the subjects. The para" 
Кү, thus becomes an indicator of discontinuities of development. 


that such a discontinuity exists ; i 
d ontinuity exists in the intellectua] development of both , 
at an age of approximately 9.4 years, m. 


$ nge 
only be guessed; a plausible suggestion 


h sexes 


The essence of this discontin ha 
is, that children at that age © 


J à ting 
their frame of reference temporarily and thus view the tests and the pet 
situation in a different light than either before or after. We shall " of 
J | after. .ence 
present a set of data which affords US à better chance to infer the essent 
an abrupt discontinuity.* 
E ls t 
gere” 
4In view of the fact that th a й 
е Нагуа у i the 
age levels the possibili se, nor hey Used different tests at Е 


ty Сап, of course, not be ruled out that the drop of vocis 
€ to the test rather ti 


age of 94 years is du han to changes on the part of sub) 


=з 
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We may, however, first take a look at Honzik's and her co-workers 
longitudinal study (10) which involves a population of 250 children that 
have been tested from an initial age of 21 months up to 18 years. Since the 
mean JZA’s of the children are not given in this study we shall have to fol- 
low a procedure suggested by Honzik (9) and substitute the mean chrono- 


logical ages (C4) for the M A's in the computation of the overlaps pix and 
has been left out because it is well known 


Р. The age level of 18 years 
4 becomes doubtful after an age of 15 


that the proportionality of MA to [07 
СА МА; 


х " 
Years. The substitution of the ratio "бу for the ratio 
t 


as defining 
МА, 
This will have to be 


Pis is, of course, in itself a possible source of error. 
ater than unity. Table 2 


kept in mind when some of our ky-values turn out gre 


TABLE 2 | 
THE PARAMETERS Кух AND kg IN THE CALIFORNIA STUDY 
Age (mo.) Pix Tix Kix Pex Thx ku 
21 0.125 0.07 0.20 
24 0.875 0.71 0.76 0.143 0.21 0.56 
36 0.583 0.52 0.68 0.214 0.35 076 
48 0.438 0.38 0.57 0.286 0.51 0.95 
60 0.350 0.39 0.66 0.357 0.61 102 
72 0.291 027 0.50 0.429 0.67 102 
at 0.250 0.29 0.58 0.500 073 1.03 
26 0.219 0.27 0.5$ 0.$71 0.85 113 
108 0.194 0.26 0.59 0.643 0.87 1.08 
Т20 0.175 0.22 0.53 0.714 0.85 101 
168 0.125 0.07 0.20 


Presents an analysis of the California data. A glance at the two columns 


kis and ks immediately reveals that these are not constants in the course of 
development ; these values are, for the most part, not in agreement with the 
tacit assumption of Anderson’s square root law (6) ; that is, with the assump- 
tion of ki, — 1.00. In the present case we Сап, however, go one step further and 
offer what seems to be a very plausible suggestion for the Rea of k. 
Ve proceed by means of a factorial analysis of the California data, which 
can be resolved into two independent factors. Table 3 presents the correla- 
tions between intelligence scores at different age levels and the loadings of 
the two factors (II and Ш); these are presented in their orthogonally ro- 
tated form.5 


5A 


n lations has alread: 
bee ley's (3) set of developmental correlatio ready 


Parallel analysis of Bay 

s t between the two 
n carried out f the present authors (8). The agreeme? 
Studies is ao Ad X A Bayley's data to the age range from 21 months 
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Figure 4 gives a plot of the augmented factor loadings? obtained from two 
sets of correlations, Honzik’s and Bayley’s against Cd. The agreement of 
the two trends is indeed rather impressive, The third set of curves in Figure 
4 are the values of ky and ktx as obtained from Honzik's study in Table 2. 
Particularly with regards to ky, there can be little doubt that the develop- 
mental course of this parameter parallels the course of Factor III. The 
parallel between ky, and Factor II is less impressive but still suggestive." 


TABLE 3 DY 
FACTORIAL ANALYSIS oF THE INTER-AGE CORRELATIONS OF THE CALIFORNIA STU 


(DECIMAL Роіктѕ OMITTED) 


Age Factor loading 
(mo) % 5 48 6 72 м 96 108 120 16 i IH P 
4. поз э 27 æ a ж оо w e 11 Ei 
ПШ — F 346 82 4^ us di E 3 D o c 66 
36 C BON OY S5 5 5B % з п в g 
48 C 7 & 5 6 59 66 54 as 60 5 
60 = n 75 7 6 75 Gi s 73 & 
7 — 82 7 s) n 67 a 0 7% 
a = з 82 77 73 28 8 y 
— п 58 85 22 92 jg 
108 — 90" s7 21 9 jg 
120 — 85 15 9 g 
168 = B Aa 


*Estimated by the Present authors. 


We thus arrive at the conclusion th load- 
ings of the factors which predominan 
initial age level (kis) and at the terminal age level (Ix) respectively: i 
parameters К and К, may thus be assumed to be indeed close to unity S 
the geometric mean of the reliabilities involved) if the factorial compositio” 
of the test performances remains unchanged between the initial and the ter 


‚ М а yoo 
minal age levels. Only in this case would Anderson’s simple square 


at the parameter & corresponds to 


the 
tl ance at 
у account for the perform The 


М А 14 
upward. Inclusion of the earlier age levels of Bayley’s study (2, 5, 8 Ti. and ad 
months) reveal however te operation of a third factor that drops out at fhe ave 
of the second year. It is for this reason that the # i ent study 
been labeled II and III. actors in the pres 


SAugmented factor loadings (а* хь) correct for the differences in the comm 
ties (h?) of the variables by means of the relationship: 
T 
a*r = — а 
h 


unali- 


xF 


Cf. Guilford (7, p. 496). ape: 
ТА content interpretation of the two factors is not the task of the present р still 

The interpretation given in the analysis of the Bayley data (8) seems һозуеУе jon 

acceptable. Factor II has been labeled as “persistence,” Factor III as «тапір р of 

of symbols.” Factor I of the Bayley study which dominates the first 18 mon 

life has been referred to as "sensori-motor alertness.” 
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law (6) hold. This is, however, not the most regular case in developmental 
Sequences, 

We shall now turn to a set of developmental data which is less beclouded 
by questions of reliability than are intelligence data. We refer to the Har- 
vard Growth Study as reported by Shuttleworth (14) and in particular to 


e—e HONZIK 
o—o BAYLEY 
—— К 

60 


40 


20 


AGE IN MONTHS 


20 40 eo 80 100 120 до 160 180 


T FIGURE 4 
HE DEVELOPMENTAL TRENDS OF THE FACTOR LOADING 
PARAMETERS kj, AND ku 


s or Two STUDIES AND OF THE 


the measures of stature which are given for the ages from 6.0 through 18.0 


Years (for two groups of boys) and from 6.0 through 16.0 years (for two 
8roups of girls). In Figure 5 the values of kts have been plotted against САЗ 

he troughs occur in the female sex at ап age of 11.5 years approximately 
and in the male sex at an age of 13.5 and 14.5 years. There can be no doubt 
that this behavior of К reflects pubertal changes of the growth pattern. 


he meaning one has to attach to this finding is, obviously, that during 


Puberty growth in stature is in part due to factors which do not contribute 
fter puberty. Shuttleworth (p. 


t a ; 
is the growth in stature either before or а pus WE 2 
6, 67) points at endocrine or pituitary stimulation." It remains Interesting 


Тһе overlap (рү) was computed from the mean statures at the age levels x and 7. 
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that the pubertal discontinuity is in this case more marked in the male se 
than in the female. 


The reference to body 


1004 Ky. 


growth serves two purposes in the context of our 


80 


704 GIRLS: 

° ITALIAN STOCK 
2 №. EUROPEAN STOCK 
604 BOYS: 
* ITALIAN STOCK 
* N. EUROPEAN STOCK, "- 


14.5 165 185 


65 85 105 12.5 


FIGURE 5 


Tue DEVELOPMENTAL TRENDS ОЕ THE PARAMETER К, 


x IN Four Groups or SUBJECTS 

discussion. In the first place it seems to lend Support to the general assump- 
tion that subsequent Stages in a developmental series can be represented by 
different “numbers of elements” and their overlap. The second point which 
can no longer be considered doubtful is that the smaller scores (at lower ages) 
contribute in varying amounts to the pool of “common elements.” “The 
correlations between the age scores (х) and the terminal score (1) become 
thus functions of two Parameters, ie, the amount of overlap (р) and the 


degree to which smaller scores become parts of the terminal score (Ке): 
Anderson’s original overlap hypothesis 


ters (рех) and thus assumed the other ( 
stant equal to the geometric me 
vestigation has taught us to c 


The corresponding values of Pe аг ; , . they 
à tx аге almost ident roups; 
fall between 0.89 and 0.93, i entical for the four g 


en wp Rm 


| 
| 
| 
| 
| 


£O 
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. In mental growth we have found two possible behaviors of ku: a steady 
increase on the one hand (Figure 4) and a sudden drop on the other (Fig- 
ure 3). The latter case is somewhat doubtful because of changes in the tests 
used at different age levels in the Harvard Growth Study. It is only in the 
light of our analysis of body growth that we tentatively entertain the hypoth- 
esis of a prepubertal critical phase in mental development. However this 
may be, it seems that the neglected &-term of the original overlap-hypothesis 
furnishes us with a valuable tool for the analysis of growth processes. The 
Parameter k is an indicator of the amount of continuity (or discontinuity ) 
in a developmental series. 
SUMMARY 


1. Reconsideration of Anderson's overlap hypothesis (r — \/p) shows 
it to be a special case of the more general relationship r — kVp. 

2. The Z-term in this equation—assumed by Anderson to be equal to 
unity or, at least, equal to the geometric mean of the involved reliabilities— 
is shown to be an independent parameter which indicates the amount of con- 
tinuity (or discontinuity) in a developmental series. 

3. Discontinuities as measured in terms of & can either be sliding or 
abrupt. An abrupt discontinuity has been demonstrated in the process of 
body growth during puberty; another has been tentatively identified in men- 
tal growth during prepuberty. A sliding discontinuity was found in Hon- 
zik’s and her co-workers longitudinal data. 

4. Factorial analysis of Honzik’s data 
the loadings of two factors for the different age lev 
of А. 

5. Anderson’s hypot 
series (such as M A's or measures of body hei 
these scores in terms of common elements is sup 


reveals a close parallel between 
els and the respective values 


hesis that the ratio of the scores in a developmental 
ght) gives the overlap between 


ported. 
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DISCRIMINATION LEARNING AND DISCRIMINATION RE- 
VERSAL LEARNING IN NORMAL AND 
FEEBLEMINDED CHILDREN* 


Department of Psychology, University of California 


Mavis PLENDERLEITH 


A. PROBLEM AND PURPOSE 


The meaning of mental age and the possibility of significant qualitative 
differences between average and feebleminded individuals having the same 
mental age have long interested psychologists. Lewin (+) and Kounin (2, 3) 
have postulated that a major difference between a feebleminded individual 
and a normal child of the same degree of differentiation (same Mental Age) 
consists of a functional rigidity which causes the feebleminded person to cling 
to a fixed goal or habit and which makes it more difficult for him to evalu- 
ate new situations. If this theory is correct, one would expect that in a situ- 
ation which requires a change from an established habit to a new habit, the 
feebleminded individual would have greater difficulty than the average indi- 
vidual in changing. In particular, in a discrimination reversal learning situ- 
ation (1) feebleminded subjects should cling to the formerly correct choice 
and thus should perform more poorly on the reversal problems than subjects 
of average intelligence. The latter would presumably show high positive 
transfer from the original learning to the reversal learning. 

To test this assumption, two groups of 30 children with insignificant 
differences in mental age were selected. One group, the control, was com- 
posed of children who tested in the average and superior range on the 1937 
revision of the Stanford-Binet, Form L; they were enrolled in an elemen- 
tary school in Berkeley, California. The experimental group was composed 
of children who tested in the moron range (ТО 50-69) on the Stanford- 
Binet scale. The experimental children were from a Canadian government 
school for retarded children in Vancouver, British Columbia. 

The control and experimental groups were each divided into two sub- 
groups similar in C4, МА, and IQ and each of the four resulting groups 
was trained in a series of discrimination learning problems. After reaching 
the criterion of learning, subjects returned to their classes. On the day 


_ "Accepted for publication by Harold E. Jones of the Editorial Board, and received 
in the Editorial Office on February 25, 1954. 
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following the discrimination training half the normal children (Group I) 
and half the feebleminded children (Group III) were trained with a new 
but similar set of pairs of stimuli in a discrimination reversal problem. The 


training in discrimination reversal was delayed for six weeks for the other 
half of the subjects. 


TABLE 1 

Normal subjects Feebleminded subjects 
Group I Group II Group III Group IV 

24 hour 6 week 24 hour 6 week 

reversal reversal reversal reversal 

N 15 15 15 15 

MA M 69.73 66.40 71.00 68.80 
SD 4.81 4.56 6.44 4.07 

CA M 62.07 62.53 127.73 128.60 
SD 1.48 2.24 10.30 10.80 

10 M 112.33 107.73 55.73 53.20 
SD 6.64 10.98 4.84 1.80 


It was hypothesized that (а) feebleminded subjects would 
errors in learning the original discrimination Problems, (5) less forgetting 
once the criterion was reached, and (c) more errors in learning the dis- 
crimination reversal problems. The first and third һу 
the assumption that feeblemind ; 


show more 


Potheses are based on 


ation to situation than normals. 


» 5) assertion that feeble- 


у E than equally "differentiated" normals 
on tasks which are facilitated by lack of Communication between "regions." 


To the extent that forgetting is dependent on interference one would expect 
less interference as a result of extraneous experience in the case of the 


feebleminded. The difference ought to be especially marked in the case of 
the six-week groups. 


B. MATERIALS AND PROCEDURE 


The stimuli used in this study were a series of p 
pictures were the same. The pictures were inserte 
frame behind which was a concealed reward tro 
structed to select one of the two pictures by pus 
correct card was chosen the child found a reward 
at novelty counters) in the trough behind it. 
no reward was found. The non-correction 
The child was given six trials on each pai 
a new pair was presented. New pairs were с 


airs of pictures, No two 
d into slots in a movable 
ugh. The child was in- 
hing the card, and if the 
(small charms purchased 
If the wrong card was chosen, 
method was used throughout. 
T of pictures. After six trials 
ontinued until the child reached 


— 


= жы, ч oo чү, 
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a criterion of five correct trials after the initial trial on three successive pairs 
of pictures and was capable of verbalizing the solution. The first trial on 
the initial problem for all subjects was unrewarded in an attempt to mini- 
mize the effect of first trial success and position preferences. The position of 
the cards was varied in a predetermined order. 

The procedure in reversal learning was to have the children respond as 
Previously on a discrimination problem for a varied number (5 to 8) of 
trials and then to change the rewarded card for six trials. The number of 
trials on the discrimination problem was varied so that the reversal could 
not be anticipated correctly on the basis of the number of previous trials. 
These discrimination reversal problems were continued until the subject 
reached a criterion of five correct trials after the initial reversal trial on three 
successive problems. 

C. RESULTS 
1. Discrimination Learning 


Reference to Table 2 shows that in the original learning there were no 
significant differences among the four groups in the number of problems 
required to reach the criterion. "There is just the slightest tendency for 


TABLE 2 
DiscRIMINATION LEARNING 
Normal subjects Feebleminded subjects 
Group I Group II Group III Group IV 
24 hour 6 week 24 hour 6 week 
reversal reversal reversal reversal 
Problems to reach 
criterion M 1146 12.73 12.87 12.33 
SD 4.64 6.38 4.76 5.56 
Errors to reach 
Criterion M 21.86 24.80 27.40 2740 
SD 12.86 16.91 12.91 1546 
Errors/problem to 
reach criterion M 1.91 1.95 2.13 2.22 
SD 38 E 37 780 


the number of errors, and consequently the number of errors per problem, 
to be greater in the feebleminded groups, but the most reasonable conclu- 
sion appears to be that the first hypothesis is not confirmed. 


2. Forgetting 


It can be seen from the first row of Table 3 that there are no differences 
of any consequence between the four groups with regard to the number of 
errors made on the discrimination problem on the second day. That is, on 
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the first problem of the second session—before the subjects had experienced 
any reversals, normal and feebleminded subjects performed equally well. 
The second hypothesis predicted that feebleminded subjects would suffer 


TABLE 3 
DISCRIMINATION REVERSAL LEARNING 
Normal subjects Feebleminded subjects 
Group I Group II Group III Group IV 
24 hour 6 week 24 hour 6 week 
reversal reversal reversal reversal 
Errors on problem 
preceding reversal М .72 91 45 94 
SD 65 39 33 78 
Problems to reach 
criterion M 4.40 4.40 4.20 6.27 
SD 1.58 147 1.72 114 
Errors to reach 
criterion M 6.93 6.67 7.20 13.13 
SD 5.72 6.84 3.83 4.70 
Errors/problem to 
reach criterion М 1.58 1.52 1.71 2.09 
5р 62 48 63 49 


less interference and hence perform better than normals. 


Ө No such evidence 
has been obtained. 


3. Reversal Learning 

The remainder of Table 3 
week interval) did significantly 
spect to the number of reversal 


shows that Group IV (Feebleminded, six- 
worse than the other three groups with re- 


А problems required to reach the reversal cri- 
terion. An analysis of variance shows no significant difference between the 


total feebleminded group and the total normal group nor between the com- 
bined 24-hour reversal group and the combined six. 


on the average number of reversal sets needed t 
criterion, but there is a significant inter: 


-week reversal grouP 
o reach the reversal 


. А action F ratio. Thus the third 
hypothesis is only partially confirmed, since only one of the feebleminded 


groups shows the predicted difficulty 


н in learning the reversal problems. 
'This is interpreted as meaning that 


rye the combination of low ТО and 
a long interval between original learning and reversals had a deleterious 


effect on reversal learning. Group IV also made si 
in reversal learning than did the other groups, but 
haps an artifact of the greater number of problems 
there was no significant difference between groups in 
errors per reversal problem. 


gnificantly more errors 
this difference is per- 
given this group since 
the average number of 


NE. =R 


e 
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D. Discussion 


'The most obvious generalization concerning these data is that for the 
problems involved there is little difference between normal and feebleminded 


subjects despite the great differences in chronological age and JQ. Mental 


age appears to be a rather good index of the abilities called for. However, 


the differential effect of time on the two groups does seem to call for some 
interpretation. One possibility is that the more abstract the problem at hand 


the greater the degree to which it is forgotten by feebleminded individuals. 


One might speculate that in the original discrimination learning two pro- 
cesses occurred: the subjects learned the solution to the particular prob- 
lems, and they learned how to learn (that is, they learn to vary the mode 
of attack, to disregard irrelevant aspects of the situation and the like). This 
second; more abstract aspect of the original learning is presumably the aspect 
that suffers from the effects of time. If one accepts this dual process notion 
as plausible he can hardly argue that feebleminded subjects fail to learn to 
learn in the first place for Group III (the feebleminded, reversal after one 
one day) learns the reversal as well as the normals. Furthermore, both 
feebleminded groups show а large degree of positive transfer. 

is little more than a description it at least has 


While this explanation" 
the merit of being testable. Problems of varying degrees of abstractness could 


be set up and the effect of intervening time determined. Presumably, the 
more abstract the problem the greater the advantage of normals as com- 
pared with the fecbleminded. 


E. SUMMARY 


Thirty normal and 30 feebleminded subjects with equivalent mental ages 
learning problems. One-half of 


were then trained in discrimi- 
while the other half of 


were trained in a series of discrimination 
the normals and one-half of the feebleminded 
nation reversals 24 hours after the original training, 
each group was trained in reversals after six weeks. 

There were no significant differences among the four groups in learning 
the original discrimination problems, nor were there significant differences 
in remembering them. Feebleminded subjects who underwent discrimination 
reversal training six weeks after the original discrimination learning learned 
the reversal problem less easily than other groups. Both normal and feeble- 
minded subjects showed a large degree of positive transfer from the dis- 
crimination problems to the discrimination reversal problems. 
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SPATIAL LEARNING FROM DIFFERENT POSITIONS IN 
A ROOM* 


Department of Psychology, University of Texas 


W. E. FepperseN AND W. Lynn Brown? 


A. THE PROBLEM 


The present experiment was designed to test the effect on spatial learning 
of a 90-degree maze rotation subsequent to the learning of the maze on one 
to strengthen and formulate more clearly Tolman’s 


axis. In attempting 
as it pertains to spatial learning, Tolman, Ritchie, 


“expectancy theory” 
and Kalish (3) instituted the first of a series of studies to this end. In this 
investigation they give their definition of “expectancy” as being such that: 
“When we assert that a rat expects food at location L, what we assert is that 
if (a) he is deprived of food, (2) he has been trained on path P, (c) he is 
now put on path P, (4) path P is now blocked, and (e) there are other 
paths which lead away from path P, one of which points directly to loca- 
tion L, then he will run down the path which points directly to location L." 
“When we assert that he does not expect food at location L, 


They continue: 
e same conditions, he will то? run down the 


what we assert is that, under th 
path which points directly to L" (p. 15). 
In testing the above hypothesis Tolman, Ritchie, and Kalish trained 56 


rats for four days on an apparatus in which food was always found in the 


same place. On the fifth day they were tested on an apparatus with 18 path- 


ways through an arc of 180 degrees. Pathway 6 on the test apparatus 


pointed directly to the former location of food. Of the 53 animals making 
hose Pathway 6, the pathway leading 


a choice in six minutes, 36 per cent c 
to the location of food during training. The authors conclude: ". . . rats 
do learn to expect goals in specific locations." 
However, in attempting to duplicate these results, 
Kaplan (1) were unable to obtain results which were favorable to the 
spatial-learning hypothesis. They conclude: ". .. since our results for both 
the animals with training and without training are in part explainable in 
terms of an artifact of the experimental apparatus (the presence of Alley 
CD), we wonder if their results are not explainable in terms of some artifact 


Gentry, Brown, and 


*Received in the Editorial Office on March 1, 1954. А 
1The cost of this study was met іп part by а grant to the senior author by the 


Research Institute of The University of Texas. 
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of their experimental setup, and hence if there is any need for them to ap- 
peal to the senior author’s expectancy theory in its inferential form” (p. 322). 

In an experiment designed to test spatial learning on a test trial follow- 
ing the learning of a multiple-T maze, Gentry, Brown, and Lee (2) 
trained rats for 11 days to cross an 18-inch circular starting table and run 
an eight-cul elevated maze. On the test trial, at which time 10 three-foot 
pathways were placed radially about the starting table, the rats found the 
approach to the first choice point blocked. A 7.5-watt light, which had been 
directly behind the food-box during training, was still in its former location 
and shining directly down one of the new pathways which had been inserted. 
According to the "expectancy theory," the light should have been a factor in 
determining subsequent performance. But the investigators found that only 
5 per cent of the animals chose the path which led directly towards the light 
and the position of the food-box in preliminary training. On the basis of 
these results, it was concluded that: “The animals in this experiment ex- 
hibited no evidence that the light was a factor or that a general directional 
orientation with reference to the locus of the goal-box was operative" 
(p. 318). 

In a further attempt to present "direct" evidence that what the rat learns 
in a T-maze situation "is not a disposition to make certain responses" but 
"rather a disposition to orient towards, or go towards, the goal." Tolman, 
Ritchie, and Kalish (+) designed an experiment which allowed them to 
separate and distinguish the disposition to turn right as against the disposi- 
tion to go towards the location of the goal. In order for the maze to be 
learned, one group of eight rats was required always to make a right turn, 
whereas another group of eight animals was required to go always to а con- 
stant food location. On the basis of the results obtained, the authors con- 
cluded: that ". . . both kinds of dispositions may be acquired by the rat, but 
that the disposition to orient towards the goal is simpler and more primitive 
than the disposition to make right turns" (p. 228). 


B. MATERIAL AND EXPERIMENTAL PROCEDURE 
1. Maze and Room 


The maze set-up used in this experiment consisted of two elevated maze 
units which were of different lengths, but of the same height, width, and 
color. The shorter unit was 15 inches high, 2 inches wide, and 24 inches 
long. The longer unit was 84 inches in length, 15 inches high, and 2 inches 
wide. Both units were constructed of pine painted black. The units were 
wiped with a damp cloth each day before being used to prevent possible 
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"tracking." The 84-inch runway had а detachable tin cup countersunk at 
one end. This attached food cup occupied the same position in the room on 
all trials, regardless of the axis (north to south or east to west) on which 
the maze was placed. The 24-inch unit always approached the main runway 
at the same distance from each end so as to form the T-maze as presented 
in Figures la and 1b. 

'The experimental room was 18 feet square with a window on the north, 
east, and west, and a door on the south. The door was kept closed during 
training and all other spatial features of the experimental room were con- 
stant from day to day. 


2. Animals 


Eighteen experimentally naive animals between 60 and 70 days old at the 
beginning of the experiment were used. They were descendants of the Wistar 
strain reared in the Comparative Psychology Laboratory of the University 
of Texas. These animals were not divided into groups per se, but were des- 
ignated as Group I-A and Group I-B in that the same animals were pre- 
sented two different problems. 

3. Feeding 
preliminary training began, the animals were placed on 
a 24-hour feeding schedule. During preliminary training the animals were 
allowed to eat a moist mash for about five minutes in a food box and then 
were returned to the home cage where they were given a small amount of 
dry food. But during training they were allowed to eat for approximately 


25 seconds at the end of each trial, and were then returned to the home cage 
1 pellets of Purina Dog Chow. 


Two days before 


where they were given two additiona 


4. Training and Test Procedure 


During preliminary training the animals were given two trials per day 
for six days on a 48-inch pathway in a room adjacent to the experimental 
room. During training and testing they were given four runs a day for 


20 days between 2 P.M. and 5:30 P.M. For the first 10 days of training 


the animals were given four trials per day on the maze pattern presented 


in Figure la. These trials consisted of two trials from north to south and 


two from south to north. At the beginning of the second 10 days of train- 


ing the maze was rotated 90 degrees, thus placing it on an east-west axis 
as depicted in Figure 1b. The animals were again given four trials per 
day for 10 days (two trials from east to west and two from west to east). 
The order of runs was varied in a randomized manner from day to day. 
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The first day starting positions consisted of Sı, Ss, 5з, and Sy, as the series; 
tlie second consisted of Ss, Sx, 94, atid Bs and so on for the full 20 days. 
In this way, the animals started each series of trials from the same starting 
position on only five days. 

During this training perio 
starting arm on each trial. After each 
turned to the home cages in an adjacent room. Аз was stated earlier, all 
animals were rewarded on all trials at the same place in the room. 


d the experimenter stood directly behind the 
series of trials the animal was re- 


5. Scoring 


The non-corrective method was used and only one error рег trial was re- 
corded. 'The animal was considered to have made an error when half the 
length of the body passed a point 6 inches from the end of the cul. 


C. RESULTS 


'The results for the two groups are presented graphically in Figure 2 and 


quantitatively in Tables 1 and 2. 

Figure 2 shows the errors ma 
north-south axis and also for the 10 
A comparison of the errors made by 


de for the first 10 days of training on the 
days of training on the east-west axis. 
Group I-A on the first day of training 


32. КЕҮ: 


GROUP I-A 
----------- GROUP I-B 


28 


24 


20 


16 


ошошшы 


12 


5 
TAYS 
FIGURE 2 
ERROR SCORE CURVE FOR GROUPS I-A АМО I-B 
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as against the errors made by Group I-B on the first day of training pre- 
sents a difference significant at the 1 per cent level of confidence (see 
Table 1). This difference is also shown for the first trials by the learning 
curves in Figure 2. A comparison of the total errors made by Group LA 
with those made by Group I-B shows a difference beween means which is 
significant at the 5 per cent level of confidence (see Table 1). An exami- 


TABLE 1 
TABLE ОЕ Ру FOR ERROR Scores 
First day Total training 
Training Group I-B Group I-B 
First day 
Group I-A 4.99 
Total training 
Group I-A 2.28 


A t of 2.728 is significant at the 1 per cent level of confidence. 
A t of 2.032 is significant at the 5 per cent level of confidence. 


TABLE 2 
ANALYSIS OF VARIANCE FOR MAZE POSITIONS 
Between Within 
variance* variance** F ratio 
Group I-A 
Positions 3.09 10.86 3.51 
Group I-B 
Positions 2.22 686 3.24 


An F-ratio of 26.46 is significant at the 1 рег cent level of confidence. 


An F-ratio of 8.61 is significant at the 5 per cent level of confidence. 


*— 3 degrees of freedom. 
**—36 degrees of freedom. 


nation of the statistics presented in "Table 2 shows that the variance of per- 
formance within the maze positions of Group I-A is greater than the vari- 
ance between positions, and that the obtained F-ratio is significant at neither 
the 1 per cent nor the 5 per cent level of confidence (see "Table 2). Some- 
what different results were obtained for Group I-B in that the variance be- 
tween positions was somewhat greater than that within positions, but the 
derived F-ratio was likewise not significant at the 1 per cent or 5 per cent 
level of confidence. 


D. Discussion or RESULTS 
The results of this study indicate that when the animals were given 


sufficient training on the maze presented in Figure 1а, they would perform 
at a level significantly above chance when placed on the maze pattern Р! 
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sented in Figure 1b. On the first day of training, the error score for Group 
I-A consisted of 32 errors, only four errors less than an absolute chance 
performance of 36 errors. But when the same animals, after 10 days of 


training on the maze pattern presented by Figure 1a, were placed on the 


same pattern after it had been rotated 90 degrees, their performance was 
significantly different at the 1 per cent level of confidence. The obtained £ 
of 4.99 for the first day of training for each group indicated that there was 
a significant generalization of training from performance on the north-south 
axis to performance on the east-west axis. Since the maze was rotated 90 
degrees, the change in the physical surroundings should, theoretically, influ- 
ence the performance of the animals on the first day of training on the east- 
west axis, but the results indicate no such influence (if operating). While 
2, 3, and 4 on the north-south axis the animals 


running from Positions 1, 2, 
apparently generalized from some features of the physical environment, and 


this generalization facilitated their per 
axis. The experimenters are of the opinion that the animals ran away from 
the near wall at each bifurcation in the T-maze. If this hypothesis is true, 
then the animals should perform on any degree of rotation with an error 
different from the error score made the first day on the 


formance in running on the east-west 


score significantly 
original training axis. 


E. SUMMARY AND CONCLUSIONS 


est the effect of a 90-degree rotation of 


The foregoing study, designed to t 
has demonstrated that: 


the maze on subsequent maze performance, 
1. There was a difference, significant at the 1 per cent level of confi- 
dence, of performance between Group I-A and I-B for the first day of train- 
ing. 
2. There was а difference, significant at the 5 per cent level of confi- 
dence, of performance between Groups I-A and I-B for total training. 
ns obtained, there were no influences, significant at 


3. Under the conditio , 
level of confidence, operating to produce 


either the 1 per cent or 5 per cent 
"loading" of errors on any given position. 

4. The results indicate that the animals generalized from a north-south 
training axis to an east-west testing axis, and that this generalization was 
Probably based upon the nearness of a wall to the bifurcation of the T'-maze. 
Since the positions of the wall surfaces remain the same on both axes, we 
assume that they may have facilitated generalization of performance. 


120 JOURNAL OF GENETIC PSYCHOLOGY 


REFERENCES 


1. Gentry, G., Brown, W. L., & KaPLAN, S. J. An experimental analysis of the 


spatial location hypothesis in learning. J. Comp. @ Physiol. Psychol., 1947, 40, 
309-322. 


2. Gentry, G., Brown, W. L., & Lez, Н. Spatial location in learning of a multi- 
ple-T maze. J. Comp. € Physiol. Psychol., 1948, 41, 312-318. А 

3. Totman, E. C., RircHiE, В. F, & Клиѕн, D. Studies in spatial learning: 
I. Orientation and the short-cut. J. Exp. Psychol. 1946, 36, 13-24. 


4. — ———. Studies in spatial learning: II. Place learning versus response learn- 
ing. J. Exp. Psychol., 1946, 36, 221-222. 

Department of Psychology 

University of Texas 

Austin 12, Texas 


The Journal of Genetic Psychology, 1956, 88, 121-129. 


UNCONDITIONED OPERANT BEHAVIOR IN TWO HOMO- 
ZYGOUS STRAINS OF MICE* 


Department of Psychology, University of Maine 


Grorce B. KISH AND JOSEPH J. ANTON TIS! 


A. INTRODUCTION 


Schoenfeld, Antonitis, and Bersh (6) have recently reported on the char- 
acter of the “operant level" or unconditioned rate of bar pressing by the 
albino rat in a Skinner type apparatus. They found “... (a) extinction-like 
trends in the unconditioned rate during each experimental hour; (2) a consist- 
ent decrease in mean number and variability of responses for the group with 
repeated sessions; (c) the final attainment of a stable operant level. . .". 
Some factors, noted by these authors, which may influence the rate of un- 

(a) the kind of response, (5) the apparatus 
d age of the organism, and (4) external factors 
d strength of operant behavior is also 


conditioned responding are: 
employed, (c) the species an 
Such as temperature. The unconditione 
conceived of as a part of the general activity of the organism. The present 


experiment was designed to study two of these aspects of unconditioned re- 
sponding: (a) the relationship between the unconditioned rate of emission 
of operant behavior and general activity, and (b) the effect of the genetic 
or species variable on the unconditioned rate of emission of behavior repre- 


sented in general activity. 


To study the activity-operant level relationship, it was reasoned that this 


relationship would be revealed if the response or class of responses measured 
were actually a part of the general activity of the organism. Accordingly, a 
test situation was developed which, it was believed, would provide a valid 
sample in a manner closely analogous to that 


Measurement of an activity 
ar pressing behavior in the 


followed in measuring the operant level of b: 
rat (6). 

To study the effect of geneti 
operant behavior represented in general activity, 


c constitution on the unconditioned level of 
two distinct homozygous 


*Received in the Editorial Office on June 11, 1954. . 
1This work was done under the Summer Research. Apprentice Program of the 


R. B. Jackson Memorial Laboratory during the summer of 1951. It was supported 
in part by a grant to the Laboratory from the Carnegie Corporation of New York. 
Grateful thanks are extended to Dr. ]. P. Scott and members of the staff of the 
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strains of mice were selected for comparison in the test situation devised. 
The two strains selected for study were the C57 Black and C-Scott Albino, 
since preliminary observations suggested that the two strains differed dis- 
tinctly in levels of general activity in living cages. Previous work has demon- 
strated that general activity in the rat (5) and the specific activity of maze 
running speed in the mouse (7) are to some extent under the control of 
genetic variables. 
B. SUBJECTS 

Forty-eight male mice, 85-95 days of age on the first day of experimenta- 
tion, were used. Twenty-four of these mice were of the homozygous С57 
Black Subline 6 strain, and 24 of the homozygous C-Scott Albino strain. 


С. Apparatus 


The test cage developed by Antonitis and Kish (1) for another purpose 
was modified for use in the present experiment. Only a brief description of 


the cage will be given here since a detailed description is available in the . 


Antonitis and Kish (1) paper. The cage was a wooden box, 15 in. square 
and 6 in. deep on the inside. In the original version, the corners of the box 
were closed off with 6 in. wide grills to form small triangular compart- 
ments. Before one of the compartments, a trapezoidal-shaped recording plat- 
form was installed. This М in. thick plywood platform rested on the 18 
actuator of a microswitch, М in. above the floor. When the platform wee 
depressed j in, by 12 grams of weight, the microswitch was closed, act! 
vating the recording apparatus. Dummy platforms identical in size 4" 
shape with the recording platform were nailed to the floor of the cage before 
each of the other three corner compartments. In the modified version, oP24!* 
plywood panels were substituted for the grills forming 
ner compartments in the original version. During testing, the top of the box 
was covered with a pane of % іп. thick glass, and on top of this а light- 


proof hood was placed. The interior of the test cage was painted wit 
white enamel, 


М or- 
the triangular © 


Recording equipment used included a moving tape kymograph to record 
the number and temporal spacing of platform depressions made by the 
(subject) while moving about freely inside the test cage during test sessions 
An electric clock with a sweep second hand was also used to cumulate e 
total time spent by the $ upon the re 
session. 

Four identical sets of apparatus were 
of four Ss. "These were arranged side by 


3 Т st 
cording platform during the d 


. . ting 
used to permit simultaneous ©©° 
side on two tables. 
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Except for the fact that the experiment was run with the room only 
dimly illuminated by light from a shaded goose-neck lamp some distance from 
the test cages, details of the experimental room and the housing of the sub- 
jects were identical with those of the previous study (1). 


D. PROCEDURE 


Fourteen days before the experiment was begun, the Ss were placed in 
individual living cages. Food in the form of Purina Fox Checkers and water 
were always available in the living cages. Neither food nor water, however, 
were available in the test cages. These conditions were maintained through- 
out the experiment for all Ss. | 

The subjects were run four at a time in the four test cages, two Ss from 
the C57 group and two from the C-Scott Albino group being tested in each 
of 12 experimental cycles on each day. Both groups of Ss were tested under 
identical external conditions. To counterbalance possible apparatus differ- 
ences, Ss were rotated regularly from one test cage to another on successive - 
experi : 

pow successive experimental days at the same time each day, 
each $ was tested for 25 min. in total darkness in the apparatus, Total dark- 
ness as the condition of testing was chosen to eliminate possible differential 
depressant effects of light of any kind on the behavior of E Albino 
(unpigmented eye) and C57 Black (pigmented eye) ee Р Me 
the test cage, the $s could roam freely about the eig "i i en- 
ever the $ moved onto the recording platform, the switc ] under the plat- 
form was closed, starting the clock which cumnlated nd e spent s the 
Platform, and activating a relay which made a mark Es E гас аде 
The switch under the platform opened, stopping the c ie теит the 
kymograph marker to normal position, when the s Me d pli frs. 
After testing the 8 was immediately returned to E "E „я a E 
Cages were thoroughly wiped out with a moistened с a - xp 
menta] cycle, 
E. RESULTS 


essions and corresponding standard 


Group mean numbers of platform дерг days are presented in Table 1 
deviations for each of the six experimental days are | A х : 
| been plotted against successive days in Figure 1. 


he C57 Black group emitted a greater 
Mean number of platform depressions than the C-Scott Albino group on 


5 h day were tested 
Г ji oup means on each day 
every day. The differences between the gr 
signif ; 2 3, the mean number 
for significance with ¢ tests. On Days 1, 2, and 3, of 


The group means have 
Table 1 and Figure 1 reveal that t 
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platform depressions of the C57 Black group is significantly larger than 
that of the C-Scott Albino group. The ¢ values are respectively, 5.70, 3.43, 
and 2.46 with corresponding P values of < .001, .001, and .02. On Days 
4, 5, and 6, the means of the two groups do not differ significantly. There 
were 46 degrees of freedom for all comparisons. 


TABLE 1 
Mean Tora NUMBERS or PLATFORM DEPRESSIONS AND STANDARD DEVIATIONS PER 
DaiLY 25 MINUTE EXPERIMENTAL SESSION FOR THE C57 BLACK AND 
C-Scorr ALBINO GROUPS 


Means Standard deviation 

Days C57 C-Scott C57 C-Scott 
1 77.2 44.0 23.7 14.4 
2 58.1 36.7 19.4 16.0 
3 45.6 35.2 14.9 13.7 
4 41.8 34.5 15.2 12.5 
5 38.8 37.9 14.4 15.2 
6 39.6 30.9 21.0 16.9 


Statistical comparison of the variability of the two groups shows that the 
C57 Black group is significantly more variable than the C-Scott Albino 
group on Day 1 only (F23, 23 = 2.73, P= .01). The groups do not differ 
significantly with respect to the variability in frequency of platform depres 
sions on subsequent days. Examination of the standard deviations listed іл 
Table 1 reveals no consistent trend in these data for either group. 

Analyses of mean numbers of platform depressions in successive five-minute 
intervals within test sessions showed slight, statistically insignificant tenden- 
cies toward reduced rates for both groups in latter portions of the test 
sessions. 

Analysis of the records of the mean time spent on the platform showed 
no consistent differences between the two groups nor any consistent changes 
over the six test days. It is noteworthy, however, that the six-day over-all 
mean time spent on the platform was 597 sec. for the C57 Black group and 
618 sec. for the C-Scott Albino group. This is 40 and 41 per cent, respec- 
tively, of the time in the 25 min. test period. It would be expected that if 
the animals spent equal amounts of time in all parts of the box, they would 
have spent 13 per cent of the time on the platform when the area of the 
box is used as the base line, or 25 per cent when the circumference of the 
box is so used. Assuming 25 per cent as the probable maximum estimate, WE 
would expect the time values to be close to 375 sec. To determine whether 
the obtained time values could have come from a population with a true 
mean of 375 sec., a / test was performed (2, p. 99) comparing the six-day 
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over-all mean time (607 sec.) with the estimated time of 375 sec. Since 
there were no significant differences between the daily mean time values for 
the two groups, these values for both groups were pooled for each of the 
six experimental days and the six values so obtained were considered to be in- 
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dependent estimates of the true six-day over-all mean value. This test showed 


that the obtained values differed significantly from the expected (¢= 11, 
df = 5, P = < .001). 
F. Discussion 


'The data clearly demonstrate the effect of the genetic variable on the fre- 
quency of emission of a class of unconditioned operant responses. The strain 
difference appears to have its strongest effect upon the rate of decay of the 
function relating. platform depressions to successive exposures to the test 
situation (Figure 1). The C57 Black group curve starts higher and decays 
at a greater rate than the C-Scott Albino curve. The fact that the two 
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groups do not differ significantly in terms of mean numbers of platform 
depressions after the first three test days, however, prevents drawing the 
conclusion that the strains differ in over-all general activity levels, assuming 
that frequency of platform depressions provided a valid indication of such 
activity levels. It seems reasonable to expect that if the two strains did 
differ in over-all general activity levels, then the difference would have been 
manifested on each of the six test days to about the same extent. This, 
obviously, did not occur. 

The finding that the Ss of both groups spent a considerably greater рго- 
portion of test session time upon the recording platform than would be ex- 
pected under the most liberal estimate indicates that the recording platform 
was not providing an unbiased sample of general activity in the test саре. 
Evidently, the characteristics of the recording platform were leading to а 
concentration of activity in the vicinity of the platform. For this reason and 
for the reason that the strains differed only initially in terms of mean fre- 
quencies of platform depressions, the conclusion that the unconditioned level 
of the class of operants measured in the present study was a valid indicator 
of general activity level is not warranted. Although the curves obtained in 
the present experiment resemble the operant level curves for bar-pressing 
behavior in the rat, the resemblance cannot be interpreted as showing the 
suggested relationship between unconditioned level of operant behavior and 
general activity (6). The study of this relationship requires another mode 
of experimentation. 

To account for the concentration of activity in the vicinity of the record- 
ing platform, the differences between the recording platform and the dummy 
platforms were studied. Since the platforms were designed to be visually as 
similar as possible to each other, and since the Ss were run in virtual total 
darkness, visual differences would not appear to be the important factors 
One obvious difference between the dummy and recording platforms was the 
auditory stimulation produced when the recording platform was depressed. 
Since no effort was made to control the auditory consequences of platform 
depression, each depression was closely followed by an audible "click" of 
the microswitch and noises produced when the relays and recording equip- 
ment were activated. Another difference between the recording platform 
and the dummy platforms was the slight movement of the recording plat- 
form when the mouse moved on and off. Still another difference was the 
fact that when the recording platform was depressed, the slots in the sides 
of the box at the floor through which the shafts supporting the platform 
entered, became accessible to the mice. With the platform depressed, slits 
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about 54 in. long and 1 in. high were revealed. Similar slits were not pres- 
ent in the regions of the dummy platforms. 

Apparently, this stimulation, coming as a direct result of a response to 
the platform, was acting in a reinforcing manner and strengthening the 
behavior directed toward the region of the recording platform. At the time 
the experiment was planned, there appeared to be no a priori reason for con- 
sidering this class of stimuli, which have usually been considered neutral, 
he present experiment indicate, however, that 
the sensory consequences of a particular behavioral act may, under the 
Proper conditions, reinforce that behavioral act. Other work carried out 
since the time when the present work was done has confirmed this hypothesis. 
Girdner (3) has demonstrated that the rate of bar touching by the white 
rat is increased by presenting à dim light or a buzzer as а consequence of 
the response. Kish (4), using mice as subjects, has demonstrated that a bar 
contact response is learned when the onset of dim illumination is presented 


as reinforcing. "The results of t 


às a consequence of the response. 
Girdner (3) has attempted an ana 
cept of novelty of stimulation. lt is thought th 
Operates in conjunction with an exploratory ог curiosity 
fashion that behavior which produces this stimulation is strengthened. The 
important conception, for this analysis, is that the strength of operant be- 
havior, as measured by response rate, will be a direct function of the degree 
of novelty of the stimulation. One factor affecting this novelty would be 
the amount of previous exposure to that stimulus. 
This analysis can be applied to both the present results and to the results 
of the operant level study by Schoenfeld et al. (6). ‘The situation in which 
the bar-pressing operant level data were gathered is in some respects similar 


to that of the present study. In the Columbia version of the Skinner box, 


each bar response of the $ is followed by а microswitch click, recorder noises, 


and movement produced stimulation. In addition, the bar is introduced into 
the Skinner box through a prominent H-shaped slot in one side. Much of 
the unconditioned bar pressing activity in the Skinner box may! be reinforced 
by the novel stimulation arising as а consequence of bar pressing: Naonek, 
too, some bar presses are produced when the subject within the box "noses" 
the opening through which the bar enters. Such “nosing behavior is com- 
monly observed in rodents. The extinction-like function appearing: аз а 
result of successive exposures to the experimental situation might conceivably 
result from a gradual diminution of the novelty and consequent reinforcing 


Power of these stimuli. 


lysis of his results in terms of the con- 
at novelty of stimulation 
motive in such a 
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The same general analysis may be applied to the results of the present 
experiment. The drop in platform depression rate as a function of days may 
be considered as the result of decreased novelty of the stimulation produced 
by platform depression. In this context, the differences which were found 
between the two strains of mice may be interpreted as differences in initial 
degree of reactivity to the stimulation occurring with platform depression. 
Stated in another way, the C57 Black mice in the present test situation were 
genetically more highly predisposed than the C-Scott Albino mice to be re- 
inforced by the changes in the environment which occurred when the record- 
ing platform was depressed. 


G. SUMMARY 


An experiment was carried out to obtain information concerning the rela- 
tionship between the unconditioned level of operant behavior and activity, 
and the effect of genetic differences on this relationship. Two groups of 
24 adult male mice each of the C57 Black Subline 6 and of the C-Scott 
Albino strains were used. A test cage was designed to provide a sample 
of operant behavior represented in general activity in a manner analogous 
to that followed in determining the unconditioned level of bar-pressing be- 
havior in the rat. The mice were tested in total darkness for 25 min. each 
day for six consecutive days, the frequency of depressions of a platform lo- 


cated in the test cage and time spent on this platform being recorded. The 
results led to the following conclusions: 


1. For both strains, the mean number of platform depressions decreased 
with successive days, asymptotes being reached within the six days involved 
in the experiment. 

2. The mean number of platform depressions emitted by the C57 Black 
group was significantly greater than that emitted by the C-Scott Albino 
group for the first three days. The two strains did not differ significantly 
thereafter. 

3. Both strains spent a significantly greater amount of time on the plat- 
form than would be expected if the platform were giving an unbiased sample 
of activity in the test cage. 

4. The conclusion was reached that frequency of platform depressions 
within the test cage could not be accepted as a valid indicator of general 
activity. 

5. The hypothesis that stimulation arising from platform depression was 


reinforcing the behavior directed toward the platform was found adequate 
to account for the results of the experiment. 


7 ee ee OCS етты, |. 
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(Schafer, R. Psychoanalytic Interpretation in Rorschach Testing. New 
York: Grune & Stratton, 1954. Pp 446.) 


Reviewep By Murray Н. SHERMAN 


Not very many years ago one heard that a major advantage of the 
Rorschach test was that it could be adapted to any system of psychology (5). 
Recently the naivete of this point of view has become apparent (6) and 
there have been several attempts to integrate Rorschach psychology within a 
more general theory of personality development (1, 2, 6, 11, 13). The 
prominence and clinical applicability of psychoanalysis has made it inevitable 
that certain of its concepts should be considered in Rorschach interpretation. 
Rorschach (9) himself made use of some analytic concepts, but after his 
death the test was used almost as if it posited its own personality theory (11). 

Several years ago attempts were made by Bühler (2) and by Beck (1) 
to explain certain aspects of Rorschach productivity in psychoanalytic terms. 
It was, however, apparent that psychoanalytic theory was grasped in only 
its most superficial aspects, and the relationships postulated were based upon 
similarities of terminology which happened by chance to exist in both 
Rorschach and analytic language. For example, on the basis of dubious sta- 
tistics Bühler (2) states that FK (use of shading for vista or three dimen- 
“self-awareness, self-consciousness and appre- 
hension.” Since superego in pychoanalytic terms also implies self-awareness, 
Bühler says that "the best approximation to superego characteristics is the 
sign FK (2, p. 31).” There is a complete omission of any rationale formu- 
lation which could link vista perception to ordinary psychological processes, 
which in turn could be explained with analytic concepts. Such formula- 
tions as these have made it apparent that Rorschach writers needed first to 
understand psychoanalysis before Rorschach findings could be given addi- 
tional meaning in analytic terms. 

In Psychoanalytic Interpretation. in Rorschach. Testing we find a happy 
Combination of both psychoanalytic and Rorschach teaching. In simple and 
direct language Schafer has made clear many psychoanalytic formulations 
Such as the concepts of defence, of regression in service of the ego, and of 
adaptation. His description and explanation of these concepts are frequently 


sional responses) is related to 
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more lucid than the psychoanalytic source material itself. Having elucidated 
some basic formulations of psychoanalysis Schafer then goes on to explore 
many different dimensions of the Rorschach in order to lend increased signifi- 
cance to test findings. 

Schafer deals first with the dynamics of the testing situation. The rôle 
of the tester is seen as “voyeuristic, autocratic, oracular and saintly.” Each 
of these attitudes influences the psychologist-patient relationship to some ex- 
tent, but in exaggerated forms they can seriously distort test results and in- 
terpretations. It is also important to evaluate the patient's own attitudes 
towards his test responses. Does he see his responses as exterior objects Or 
as extensions of himself? Is he cruel or kind toward his test products? Is 
he proud or disparaging? Each of these attitudes has dynamic significance 
and in exaggerated forms can point to particular psychopathology. 

The response process itself is viewed as taking place on many different 
levels of psychic functioning. Certain test contents have deeply symbolic sig- 
nificances which are akin to dream contents. Other responses appear more 
like ordinary daydreaming and still others seem to lie quite close to basic 
perceptual processes. This entire continuum can be viewed in terms of the 
extent to which the subject can tolerate psychic regression and utilize this 
regression in service of the ego. Certain creative subjects give many deeply 
symbolic responses which, when balanced by good reality awareness, indicate 
an ability to make effective use of id resources. Some schizophrenic patients 
appear overwhelmed by id contents and lack the ego adaptability necessary 
to reality adjustment. 

In the area of content analysis Schafer recognizes the many pitfalls which 
exist. He is particularly critical of the “dreambook” kind of one to one 
interpretation of content as proposed by Lindner (8) and by Phillips and 
Smith (13). Instead of translating a particular content directly into psy- 
choanalytic terms, it is necessary to abstract the implicit theme of the con- 
tent and then to look for confirmatory evidence in other aspects of the test 
as well as in other content. ` 

Although this approach of thematic analysis may represent ап advance 
over Lindner's more direct interpretation, it is doubtful whether it is а 
solution to the basic problems of content analysis. The major problem in 
the area of content is that of precisely why and how any particular СОП" 
tent (Popular as well as Original) evolves or why it does not evolve. For 
example, why is it that one subject can translate his oral dependence into 
a test response of a baby bird with its mouth open for food, whereas an- 
other subject with similar oral dependence sees a woman with prominent 
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breasts? In addition, many subjects with oral dependence do not give any 
oral responses at all on the Rorschach. 

It is frequently assumed that a person who sees oral content has more 
conflict regarding orality than someone who does not. However, it may be 
that the perceiver of orality deals with his oral needs differently but not 
necessarily less adequately than the non-perceiver. All of us have oral de- 
pendence, but the problem of content interpretation is that of how this 
dependence comes to be symbolized on the Rorschach in different ways or is 
not symbolized at all. Precisely what functions are served by the perception 
of oral content or of any Popular content on the Rorschach? These are 
fundamental questions which have been taken for granted in Rorschach liter- 
ature but they deserve extensive consideration and experiment: 

In what seems to the writer to be the best chapter in the book Schafer 
discusses criteria of adequacy in Rorschach interpretation. Many prevalent 
abuses of Rorschach material, such as genetic constructions and the assump- 
tion of “mother” and “father” cards, are keenly criticized in terms of the 
unwarranted assumptions made. Schafer points out that any given interpre- 
tation can have meaning from the points of view of instinct, structural 
hierarchy, quantitative strength, and adaptation versus pathology. This com- 
plexity of the interpretation process points up the gross oversimplification 
of many psychological reports and statistical studies which interpret particu- 
lar score patterns in terms of fixed meanings such as “emotional lability ог 
“immaturity.” Rorschach interpretation should be based upon converging 
lines of evidence, all of which are given direct or indirect expression in actual 


test responses or behavior. 


Schafer then comes to the definition and interpretation of ego defences 


and their manifestation in the Rorschach. He discusses criteria for the ade- 
quacy of defence and the distinction between defence and adaptation. The 
adequacy of a particular defence depends partly upon the individual's ego 
identity (3) and partly upon his reality awareness. Reality awareness itself 
in terms of its deeper implications is not discussed, and this is seen to be a 
major defect not so much of this book as of the entire field of ego psychology 
and ego supportive psychotherapy. Reality is almost assumed to be constant 
objective datum and is thus dismissed from further consideration. g 

The adequacy of a defence is said also to depend upon its ability to 
withstand invasion of id forces. At the same time it 15 recognized that id 
forces can arise and then be sublimated into creative forces. Schafer recog- 
nizes that the entire problem of sublimation is a confused one, but in his 
discussion of adaptation on the Rorschach he fails to differentiate what may 
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be sublimation in creative people from what is invasion of the ego by the 
id in schizophrenia. As a result his entire discussion of adaptation is rela- 
tively ambiguous. 

The defences discussed in this book are those of repression, denial, pro- 
jection, and the obsessive-compulsive operations (regression, isolation, reac- 
tion formation, and undoing). Each of these defences is illustrated with four 
Rorschach protocols which run the gamut from approximate normality to 
psychotic disorganization. In general, Schafer is entirely adequate and in- 
formative in his description and discussion of these defences. At times, how- 
ever, he is quite limited in his diagnostic formulations. For example, the 
defence of denial is discussed almost entirely in terms of Lewin's (7) for- 
mulation concerning the uses of denial in hypomania. Schafer overlooks the 
fact that denial is also particularly characteristic of hysterical reactions and 


he bases all four case discussions upon denial in hypomania or “роПуаппа- 
e? у 
ism. 


In general it can be stated that Schafer's book is by far the best integra- 
tion of Rorschach psychology and psychoanalysis yet to appear. It will 
doubtless be vastly influential for a long time to come. However, there 


are several basic defects to Schafer’s approach. First of all, the Rorschach 


material itself seems relatively atypical of protocols that are commonly ob- 


tained in ordinary public institutions, The records are those of intelligent, 
comparatively willing and productive patients. These patients give more 
responses and more symbolic content than do most patients of lower socio- 
economic status (10, p. 229; 12). For example, the four hysterical repres- 
sive patients whose protocols are quoted, average 13 years of education and 
have a mean JQ of 113. They give an average of 26 responses with consid- 
erable additional verbalization, whereas the more typical hysteric is likely 
to give considerably fewer responses with relatively meagre verbalization (4): 
The extent to which Schafer's case material and general frame of reference 
can be generalized is thus open to question, 


A more basic criticism concerns the methodology used in the integration 
of psychoanalytic concepts with Rorschach material. Schafer goes always 
from psychoanalysis to the Rorschach. An alternate procedure would Бе to 
start with basic Rorschach data and rationale and then to integrate this 
material with psychoanalytic concepts. Schafer’s Procedure seems to be rela- 
tively arbitrary superimposition of psychoanalytic theory upon the Rorschach. 
A result of this sequence is that much is taught about psychoanalysis but 
relatively little is learned about the Rorschach. One finds that any ego de- 
fence may be reflected in any aspect of the Rorschach. For example, me” 
Who defend against passive needs are said to give few Rorschach response? 
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95 тапу Rorschach responses or to do any of a number of other things. ‘This 
is entirely accurate, but from the point of view of understanding the 
Rorschach it would be more helpful to investigate the differences between 
Passive men who give few responses and those who give many responses. 
Moreover, by showing how every aspect of the Rorschach is affected Schafer 
fails to indicate systematically how any particular aspect is affected. The 
question of how the defence of projection would affect the way human 
Movement responses are perceived in different diagnostic groups does not 
come up at all, but instead we learn how projection can be evident in every 
single aspect of the Rorschach. І 
. In summary, it is felt that this is the first Rorschach book to appear which 
indicates an adequate grasp of psychoanalytic concepts. It deserves particular 
commendation as an exposition of psychoanalytic ego psychology and as a 
critical appraisal of criteria for Rorschach interpretation. The book suffers 
from some of the ambiguities of ego psychology, from some minor diagnostic 
confusion, and sampling inadequacy. In particular, Schafer’s methodological 
approach has precluded elucidation of unique Rorschach characteristics by 
superimposing psychoanalytic concepts upon the total Rorschach situation, 
instead of proceeding from particular Rorschach data and rationale to psy- 
choanalysis. | 
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'"ESTIGATION OF LIGHT AVOIDANCE AS MOTIVA- 
TION IN A PERCEPTUAL DIFFERENTIATION 
PROBLEM IN THE CAT* 


Department of Psychology, The George Washington University 


WiLLARD E. CALDWELL AND "Юохлір R. Horrrrp! 


А. INTRODUCTION 


The problem of utilizing exteroceptive stimulation as motivation in per- 
ception problems in animals is ап important one. Keller (3) was one of 
lizing light avoidance in rats. Caldwell and 
Richmond (2) investigated light avoidance in perceptual differentiation in 
the pigeon. The pigeons were trained to discriminate between a circle and 
a triangle, with a very bright light and a dark box utilized as motivation 


and reward respectively. 


the pioneer investigators uti 


B. STATEMENT OF THE PROBLEM 


The objective of this paper is essentially the same as that of the experiment 
performed by Caldwell and Richmond (2) except that this procedure was 
adapted to the cat and some additional conflict situations were introduced. 
Stated operationally this problem is as follows: What is the nature of the 
response latency and correct responses of a group of cats who are placed 
in a brightly illuminated discrimination box and are allowed to enter a goal 
box which has very little light? 

C. APPARATUS 
of a wooden box which was 
One side was designated as the entrance 
compartment and the other side as the goal compartment. 'These two com- 
Partments were separated by à black board which contained two geometrical 
openings, a circle and a triangle, both of which were trimmed in aluminum 
Paint. This board could be removed and reinserted 50 that the circle and 
triangle could be reversed. Once the animal entered its appropriate door, 
a board could be lowered covering the geometrical doors 80 that the animal 


The apparatus for this experiment consisted 


divided into two compartments. 


*Received i itorial Office on June 16, 1954. j 
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could not reenter the entrance compartment. There was another board 
which covered up the goal box so that there was relatively little light in 
the goal box during the reinforcement period. The walls and floor of both 
the entrance compartment and the goal box were painted with шїї 
paint and the board remained on top of the goal box during the entire ex- 
perimental period except when the animal went into the wrong door. | 

The apparatus was 3 feet wide, 6 feet long, and 2 feet deep. The en- 
trance and goal compartments were each 3 feet by 3 feet. 

In Part I of the experiment one 300-watt light bulb in a cone type of 
reflector was suspended over the entrance compartment and another over 
the goal compartment. For the remaining parts of the experiment each com- 
partment contained two reflectors with two 300-watt light bulbs each. 

In Figure 1, the top horizontal column of pictures reading from left to 
right shows first the apparatus as a whole with a cat entering the circle 
and second shows a cat being placed in the circle when it refused to go In» 
The third picture shows the cats in the living cage, in which they could climb 
about. The two remaining horizontal rows show cats from the instant of 
being placed in the entrance compartment to the stage when they enter the 
circle. The last picture shows the panel covering both geometrical doors 
during the period of reinforcement in the dark. 

The temperature was measured at intervals and it was found that there 
was less than a two-degree difference in temperature between the goal com- 
partment and the entrance compartment. 


The temprature within the ex- 
perimental box as a whole ranged from 70? to 90° F 


D. Sunjrcrs 


Eight cats were utilized for this experiment. There were two litters, the 
first being 5 months old and the second 3% months old. There were е 
females and three males. The cats were kept in a cage (see Figure 1). They 


Р ; : ; is 
were fed at times other than the experimental Period and an yas mad 


attempt у 
; é Fe SE 
to keep them relatively sated before the experiment took place. They ке 
allowed to run around the laboratory in the morning. They could also clim 


about on the sides of their cage. 


E. PROCEDURE 


s " "7 А "me 
This experiment was divided up into five parts. In Part I of the -— 

н к 's 

ment each animal was placed in the entr. fir 


ance compartment, and 1% 
choice, whether a circle or a triangle, w. 


^ re- 
as to be its correct one for the it 
mainder of the experiment. This first trial was rather critical because 
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was desired to have the correct geometrical choices evenly distributed among 


the eight animals so that the results could not be attributed to some sort of 


geometrical preference. Four of the cats entered the circle and three entered 


the triangle. The remaining cat was pl 


aced in the triangle at the end of 


FIGURE 1 а 
1 aratus as à whole, second an ani- 
es first the арр The second and 


һе living cage. 
and third the ^ the dark goal box. 


The top horizontal row illustrat 
s stages in entering 


mal being forced through the circle, t 
third horizontal rows trace cats through variou 


vas a total of four animals for each geometrical 


2 7 12 Л 
door. ‘The animals were run once every afternoon for 24 trials. When an 


animal was placed in the entrance box it was allowed a five-minute period 
]f the animal entered. before the five minutes 


the time limit so that there w 


to make its correct choice. 
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was up, a slide was lowered, shutting out the light from the two geometrical 
doors, and the time recorded. The animal was then allowed to remain in 
the goal box for five minutes. At the end of five minutes the animal was re 
moved and placed in its cage. If an animal went into the wrong geometri- 
cal door, the top of the goal box was removed and light was allowed to enter 
the goal box. This was usually enough to make the animal go back into the 
entrance compartment, but, if it did not go back, the experimenter shoved 
it gently into the entrance compartment through the door it had entered. 
Every entrance into the wrong compartment was scored as an error. If the 
animal had not made the correct choice by the end of five minutes, the ex- 
perimenter shoved it gently through its proper door and pulled down the 
slide. "The animal was left in the goal box for five minutes. . 

It is important in this type of experiment to try to avoid position habits. 
The circle and triangle were varied from side to side in a random fashion. 
Each would be located on the left side in the following order: triangle, tri- 
angle, circle, circle, circle, triangle, circle, circle, triangle, triangle, etc. 

In Part II of the experiment, the animals were run for a total of 16 
days, five trials per day. The time limit was two minutes in the entrance 
box and one minute in the goal box. The trials operated so that after the 
first animal completed his first trial the other seven were run in succession 
before the first animal was run on his second trial of the day. This allowed 
approximately 25 minutes between each trial. "The procedure for recording 


errors, response latency, and correct choices was the same as for Part I of 
the experiment. 

In Part III of the experiment the procedure was the same as Part ll 
with the exception that the animals were only run for 29 trials and the toP 
was removed from the goal box so that the intensity of light was the same 
in the goal box as it was in the entrance box. | 

In Part IV of the experiment the animals were subjected to 20 trials 
where the correct doors were switched in a random fashion, If an animal 
had been rewarded for going in the circle, it was now rewarded for going 
in the triangle some of the time and vice versa. 

In Part V of the experiment Animals 4 and 8 were subjected to the fol- 
lowing intense training routine. They were given 15 trials where the correct 
doors were switched as in Part IV. Each animal ran one trial, wees 
while the other animal ran one trial, then ran another trial, etc. Next they 


Я ш . " ор ` 
were given five trials in a row where, whichever door they selected, the t P 


ce 
of the goal box was removed and they were forced to return to the ipee" 
box. This whole procedure was then repeated, 15 trials of varying corte 
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responses and five trials of no correct response. The trials were all run on 


the same day. 
Е. RESULTS 


Out of 24 trials in Part I, Animal 1 made 4 correct choices out of a 
total of 8 responses; No. 2, 2 out of 4; No. 3, 1 out of 2; No. 4, 6 out of 
11; No. 5, 12 out of 20; No. 6, 3 out of 8; No. 7, 12 out of 36; and No. 8, 
2 out of 8.2 In this part of the experiment only No. 7 and No. 5 began 
to show signs of making the discrimination. The response latency in these 
two animals began to show ascending-descending properties rather than re- 
maining constant. 

In Part II of the experiment the animals received 5 trials per day for a 
total of 80 trials. Out of 80 trials, No. 1 made 17 correct choices out of 
29 responses; No. 2, 16 out of 26; No. 3, 2 out of 2; No. 4, 36 out of 69; 
No. 5, 20 out of 34; No. 6, 32 out of 50; No. 7, 3 out of 6; and No. 8, 32 
out of 79. 

In Figure 2 are shown for each individual animal the percentages of correct 
the percentges of total time (5 x 120 — 600 

In this connection it should be kept in mind 
entrance compartment. The 


Tesponses per five trials and 
Sec.) utilized per five trials. 
that the maximum time was 120 seconds in the 
ascending-descending properties of their performances are clearly shown in 
Animals 1, 2, 4, 5, 6, and 8. The correct responses tended to increase, then 


decrease, as did the length of time. 
In Figure 3 the curves for the same data were constructed for the aver- 
age total group performance. The percentage of total time equals total 
time utilized/4,800 seconds. ‘The percentage of correct responses is equal 
to total correct responses per five trials/40. This again points to the dynamic 
Properties of these discrimination curves. 
In Part III of the experiment the animals were run for 27 trials with 
the goal box having the same intensity of light as the entrance compartment. 
Animal 1 made 12 correct choices out of 26 responses; No. 2, 1 out of 6; 
No. 3, 3 out of 9; No. 4, 4 out 9; No. 5, 15 out of 25; No. 6, 17 out of 24; 
No. 7, 19 out of 25; and No. 8, 18 out of 49. а 

In Part IV of the experiment the animals were subjected to a conflict 
situation in which they were randomly rewarded with the correct door, with 
: the incorrect door also being reinforced the rest of the time, including a ran- 


2 a single trial while only 

It should be noted that many errors could be made on a $ а у 

One correct response per trial is possible. An example of this is Animal 7 who made 
errors on Trial 13. 
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dom blocking of the previous correct door. In Cats | through 7 nothing un- 
usual was noted, whereas in Cat 8 some unusual behavior was observed. 

ыс 4 зэ $ х Q 

Some qualitative observations of Cat 8. The correct choice for Animal 8 


— Percentage of Total Tina Used per 5 Trials. 
— — — Percentage ef Correst Respontes per 5 Trials. 


9 
E 
8 
Ё 


— —'— —À — M 


WILLARD E. CALDWELL AND DONALD R. HOFFELD 149 
The first two trials the animal was rewarded for en- 


The third trial the animal entered the circle door and 
as forced to return to the en- 


had been a circle. 
tering the circle. 


the top was taken off the goal box and he w 
He then began to defecate in the entrance box (no 


trance compa 
artment. 
The animal then entered 


cat had done this during the entire experiment). 


———— Percentage of Total Time Used per 5 Trials. 


== - Percentage of Correct Responses per 5 Trials. 


mi 


FIGURE 3 


This shows 7 tal percentage of correct resp К 
hows ‘the average to т five trials for the group in Part Il of the 


t "H 
A percentage of the total time per 
Xperiment, 


onses and the average 


d. On Trial 4 the animal again tried to 
It then entered the triangle and 
practically immobile and 
following qualitative 


the triangle door and was rewarde 
enter the circle and was not reinforced. 
Was reinforced. At Trial 5 the animal became 
Was placed in a small wire cage by itself, where the 
Observations were made. 

1. While in the cage the a 
9f the four corners of the саде. 


head and nose into one 


nimal would stick its | 
and it took consider- 


It was extremely rigid 
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able force for the experimenter to pull its head out of the tornen. men 
released it would immediately crawl on its side and head for the next co 
Sometimes it would raise its rear and its hair would stand up. ET 
2. When the cat was picked up it was very rigid and seemed to be brea 
ing rapidly. It cried continually and there was much salivation. ‚ний 
3. When it was Placed on a flat table it would cry and crawl ar 
on its side in a circular manner. . "E 
4. When placed back in the cage the cat would immediately stic 
head into a corner. ; — 
5. This general manner of behavior lasted from 4:30 in the a terr т 
until 11:30 that night. By that time the cat was lying on its side he 
its eyes closed, breathing rapidly. At this time the experimenters ШТ 
off the lights and left the laboratory, 
6. The next morni 
The animal ҳу 
occurred, 


ng the animal’s behavior appeared to be Oa 
$ Е cidents 
аз continued on its regular schedule and no further in 


In Part V of the experiment Cats 4 and 8 were subjected to 15 het 
h was then followed by five trials in w | 

; ПО reinforcement being given. р. 
applied. The animals also exhibited 


l. They jumped continually at the sides of the box, sometimes as much 
ng а two-minute period. imes 
2. They would Pick out one door and continually enter it, sometin 

аз often as 15 or 20 times during a two-minute period. 


G. Discussion or RESULTS 


t 
© More suggestive. The curves here do not Y^ 
n present with the Primary drives, Rather ially 
ing characteristic. These findings are a ons 
by Caldwell and Richmond (2) where pige o 
design. Butler (1 


cies 
) reports response laten 
5 and the curyes ге 


Ported resemble these. 


in their performances. 


А г eri 
of these light aversion €XP 


| 
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ан be just the dark goal but the lesser intensity of the living 
» ‚эмо might not be as severe a reduction in stimulation. 

the үм es V, which are the conflict parts of this experiment, suggest 
icr utilization of this type of technique in investigating animals' re- 
enr. stress, In observing Animal 8 and its tendency to stick its head in 
то: T, it suggests the hypothesis that the animal had a breakdown in 
i tame p to light in general, that is, a breakdown in discrimination 

to some of the other experiments where the animal could not dis- 


criminate between tones. 
H. SuMMaRY AND CONCLUSIONS 


Eight cats were trained to discriminate between circles and triangles where 
ап intense light was utilized as motivation and a reduction in light as re- 
ward. The animals were also subject to conflict situations where the geo- 
metrical patterns were alternated in respect to the ones being rewarded with 


less light, 

The following conclusions are suggested from this experiment: 

1. Both the correct responses and the length of time it took to make the 
Correct choice varied in an ascending-descending fashion, i.e., the animals 
Would get better in their performance, then worse, etc. 

2. Cat 8, when subjected to a conflict situation by changing the correct 
door randomly, developed a seizure-like state which lasted for at least seven 
hours, This condition was characterized by rigidity, salivation, and an in- 
ability to walk in an upright position. These observations suggest that ex- 
teroceptive motivation might merit further exploration in the study of ab- 


n ems 3 
9rmal behavior in animals. 
. 3. There were wide individual differences in the ability of these animals 
© discriminate the geometrical designs under the stated conditions. 
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THE APPLICATION OF LIGHT AVOIDANCE IN A PERCEP- 
TUAL DIFFERENTIATION PROBLEM IN 
THE PEKIN DUCK* 


Department of Psychology, The George Washington University 


WiLLARD E. CALDWELL AND RODERICK Н. Boes! 


A. INTRODUCTION 
different forms of exteroceptive stimulation as 
problems is becoming increasingly 
2) light avoidance was used with 
between a circle and a triangle; 
were reinforced by 


The problem of utilizing 
Motivation in perception and learning 
'mportant. In a previous experiment ( 
Pigeons. The animals had to discriminate 
When the animals made the correct discrimination they 


à e à Р 
Considerable reduction of light. 
Another increasingly important problem in comparative psychology is 


the experimental investigation of animals other than the white rat and mon- 
key. Other animals may involve special difficulties and it is up to the com- 
Parative psychologist to integrate them into a laboratory setting. 

The general objective of this study is to investigate further the problem of 
*Xteroceptive motivation in perception problems and to explore the possibilities 


of utilizing another animal, the pekin duck. 


B. STATEMENT OF PROBLEM 

is as follows: What is the nature of 
and the number of correct choices 
discrimination problem 
ntensely lighted 


n problem. stated operationally 4 
f S representing time for correct choices, 1 
tOr a group of pekin ducks who аге presented with a 
involving a circle, and a triangle, where the motivation isani 


field and the reward a relatively dark field? 


C. SUBJECTS 


"he subjects for this experiment were seven pekin ducks (female) who 


co 624 months old. The animals were kept in an enclosed area of the 
aboratory (see Figure 1) where they were given an ample account of food 
and water apart from the experimental situation. They were fed on greens 
Sealy, 
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and bread. The ducks looked so much alike that they were colored with 
food dye in order that the experimenter could distinguish them. 


D. APPaRATUS 


The apparatus for this experiment consisted of a large box which was 
divided into two equal compartments. The entire inside of the apparatus 
was covered with aluminum paint. The two sections were divided by a panel 
which was also painted with aluminum and there was a circle and a triangle 
cut in this panel. "These two geometrical doors were trimmed with flat black 
in order to emphasize their geometrical properties. The box was 6 feet long 
and 3 feet high and each section was 3 feet by 3. In Part I of the experi- 
ment a 300-watt light bulb was suspended about two inches overhead the 
entrance compartment and one over the goal box. In the remaining parts of 
the experiment there were two 300-watt light bulbs over the entrance com- 
partment and two over the goal compartment. Each of these lights was sus- 
pended in a reflector. The temperature in the entrance compartment and 
the goal compartment differed by not more than three degrees and averaged 
88°. A panel covered the top of the goal compartment. A second panel 
could be lowered over the geometrical doors when the animal made the cof 
rect choice. The apparatus is shown in Figure 1. 


E. PROCEDURE 


In Part I of the experiment the animal was placed in the entrance com 
partment. The geometrical door which the animal entered during the first 
trial was then considered the correct choice for the remainder of the experi- 
ment. 

The first choice was a rather critical one in the sense that it was hoped 
that approximately as many animals would pick the circle as the triangle; 
so as to eliminate the possibility of geometrical preference as the critic? 
variable in the experiment. Animals 1, 3, 5, and 7 went into the circle ; 
Animals 2 and 6 entered the triangle, and Animal 4 did not enter eitht" 
door. At the end of the 5-minute time limit the animal was pushed through 
the triangle in order to have approximately s for 


: as many triangles as circle 
correct choices. 


The animals were run once every evening for 26 trials The animal № 
allowed 5 minutes in the entrance box to make its dadas If the anim? 
made the correct choice before the five minutes was up и 
and Ње animal was allowed to stay in the dark for 5 i 
had not made its correct choice by 


e 
the panel was jowe 
minutes. If the апі“ 
the end of 5 minutes it was gently shove 
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through i 
gh its eC i 
ses ir € re Figure 1). The panel was lowered and it 
stay in the goal box for five mi i ps 
Scd g ^ ve minutes. If the animal v i 
g etrical door the t i cw op 
ма ор panel covering of the goal box was li 
i s summ goal box was lifte 
vas allowed to enter. Usually the animal would then go > bs 
ack 


B E 


I 
duck 
bei 
le t ES Mx through the cir 
DE a Ganee a duck entering 


FIGURE 1 


n the T 
top horizontal row from left to right is 5 
cle and the ducks in the 


he apparatus as а whole, a 
ir living quarters. The 
п shows a duck enter- 


hown t 


the circle. The right colum 


156 JOURNAL OF GENETIC PSYCHOLOGY 


to the entrance compartment. If however, the animal remained in ie a: 
partment after making an error the experimenter would gently нен ‘ed 
animal back through the door which it had entered. It was then al ow 
to remain in the entrance compartment until the end of the time limit. МЕ 
In order to avoid the formation of a position habit the doors were shifte 
from right to left every third trial. С 
In Part П of the experiment the animals ran a total of 85 trials at > 
trials per day. The time limit in this part was two minutes in the -— 
compartment and one minute in the goal box. The trials operated 86 De 
after an animal completed a trial the other six animals were run in suc 
cession, before the animal was run again. ктү 
In Part III of the experiment the animals were run 25 trials, 5 trials P 
day without the top panel on the goal box. " 
In Part IV of the experiment the animal was sometimes allowed 0 m 
main in the goal box after it had entered through the circle and amem, 
after it had entered through the triangle. The order was varied accordine 
to a random table. —— 
In Part V, Animals 3 and 6 were presented with 30 straight trials 
the same procedure utilized in Part IV. . hich 
In Part VI, Animals 3 and 6 were presented with 10 trials in W y 
they were not allowed to stay in the goal box regardless of which door e 
entered. 
Е. RrsurTS 
In Part I out of a total of 26 trials Animal 1 made 9 correct choices вй 
of 13, Мо. 2 made 3 out of 11, No. 3 made 1 out of 3, No. 4 made 1 oe 
of 5, No. 5 made 9 out of 13, No. 6 made 13 out of 55, and No. 7 t 
6 out of 7. m 
In Part II out of a total of 85 trials Animal 1 made 59 out of 83 prr 
rect choices, No. 2 made 0 out of 1, No. 3 made 27 out of 35, No. 4 ult 
0 out of 0, No. 5 made 33 out of 47, No. 6 made 56 out of 88, №. 7 ™ 
21 out of 29. The curves in Figure 2 
correct responses made for 5-trial interv 


out 


show the variations in the number ^ 
als and their relationship to mes 
age time required to make these responses, ‘The ordinate values 416 а 
centages of maximum correct responses possible and percentages af ais 
time that was required to make the responses. 

Excluding Ducks 2 and 4, which m 
noted that the response latency у; 
while the percentage of correct re 
tially the same manner, 


oul d be 
ashio™ 
sen 


ade no correct choices, it а" 

aries in an ascending-descending. бе 
rin 

sponse tends to vary conversely 11 
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In Part III with the light intensity equal in both compartments, Animal 1 
22. No. 4 made 0, No. 


made 9 correct choices, No. 2 made 9, No. 3 made 22, 
5 made 15, No. 6 made 16, and No. 7 made 2. 


Parts IV through VI of the experiment were conducte 
reactions which are discussed below. 


d in order to make 

8 "n . 

ome qualitative observations of stress 
———— percentage of tima te make correct response 


Percentag ef cersect respenses 
100 


Percentage 
2 


v» 
2 


Percentage 


№ 


Percentage 


tees мес of all ducks 
75 

2 50 

i Trials 


2 


URE 
n2 T Il O0 


RVES FOR PAR Е THE EXPERIMENT 


THe PERFORMANCE CU! 


158 JOURNAL OF GENETIC PSYCHOLOGY 


G. Discussion or RESULTS 


The ascending-descending characteristics of the response latency curves, and 
the curves of correct responses are in keeping with those reported by Caldwell 
and Richmond (2). They are also similar to those reported by Butler (1) 
who utilized Rhesus monkeys and employed visual exploration as an incentive. 

The individual differences in the performance of the ducks was striking- 
This is exemplified by the difference of Ducks 1 and 4 in Part II of the 
experiment. 

An explanation for the number of correct responses made in Part 1, 
where no rewarding situation was immediately apparent might be due to the 


rewarding aspect of returning the animals to their less brightly lighted living 
quarters. 


1. Some Qualitative Observations 


One of the interesting observations made were some of the individual pat 
terns of stress and behavior which these animals exhibited in the apparatus 
Figure 3 shows some of the kinds of reactions that were noted. The ie 
column from top to bottom, shows a duck attempting to fly out of the E 
a duck ruffling its feathers, and shaking its head and beak, and also a duc 
twisting its neck. In the right column, from top to bottom the first 4^ 
second pictures show typical reactions when placed in the box. The thir 
one shows the duck with its neck feathers raised orienting away from the 
geometrical figures. The ducks would show various tremor-like reactions 
when placed in the entrance compartment and frequently defecated беге 
entering the goal box. The stress reactions occurred throughout all part 
of this experiment. In Parts V and VI some new reactions appeared. 


two animals studied tended to keep their beaks open while continually €* 
hibiting a chewing-like reaction, 


"These observations suggest that this type of 
further explored as a technique of studying the r 


be 


animal and design migh ^ 


и fli 
eactions of stress and СОП 


H. SUMMARY AND CoNcrusioxs 


Seven sated pekin ducks were presented with a discrimination problem 
involving circles and triangles, pps 
light and the reward was a dark goal box. The animals were also subject? 
to conflict situations involving the circle and triangle. 

'The following conclusions are suggested from this experiment: 


T There were marked individual differences in the ducks with resP¢ 
their ability to make correct choices, 


The motivation employed was an ! 


ct t9 
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2. Both response latency and percentage of correct responses tended to 


vary in an ascending-descending manner. 
. 3. Qualitative patterns were present 
like reactions, and excessive defecation, etc. 


in these animals such as tremor- 


FIGURE 3 NCE COMPARTMENT 


s or THE DUCK 


S IN THE ENTRA 


Ѕоме оғ THE VARIED REACTION 
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4. When the conflict situation was introduced, new behavioral patterns 
emerged. 
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AN INVESTIGATION OF GEOTROPISM UTILIZED AS MOTI- 
VATION IN THE MAZE PEFORMANCE OF 
GOLDEN HAMSTERS* 


Department of Psychology, The George Washington University 
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A. INTRODUCTION 


as twofold: first, to establish the nature of 


The purpose of this problem w 
tropism was utilized as moti- 


learni 5 vale 
earning curves in а maze situation where geo 
vation, and secondly, to adapt this procedure to the hamster. 

ism in albino rats was per- 


Some of the important early work on geotropi 


formed by Crozier and Pincus (3), where they reported their observations 
on the behavior of rats on inclined planes. Pincus (7) studied the rate of 
Creeping as a function of the gravitational stimulus. Upton and Stavsky (8) 
found that adult rats would elicit negative responses to gravity by means of 


Special training. Hunter (5, 6) attempted to repeat the work of Crozier 
and Pincus, but found that their results were not uniform. Hovey (4) 
ith practice. Rejecting a 


found that his animals showed improvement Wl 
findings, he suggested that they could be 


Caldwell and Richmond (1) sub- 


n the maze 


Rcotropistic interpretation of his 
interpreted in terms of conditioning. 
jected 20 hamsters to a maze where the experimental group га 
With an angle of inclination of 21 degrees. The angle began with the en- 


trance compartment, and the animals would have to climb the maze. At 
The control group ran the 


the goal box the angle of inclination was Zero. 

same maze with a zero angle of inclination. The error curves reported 
by Caldwell and Richmond showed the ch rst increasing and then 
decreasing. "This curve was similar to опе Caldwell and Womack 


2 i: 3 ove 
(2) where light avoidance was utilized | 
The objective of the present study is to investigate the effect of reversing 


the angle of inclination on the time and error curves. The animals would 
ave to descend the maze in order to arrive at the goal box with an angle of 


Zero degrees. 
__ 
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B. APPARATUS AND PROCEDURE 
1. Subjects 


Twenty-four female golden hamsters, purchased commercially and from 
two to four weeks old at the start of the experiment, were Ss. Twelve of 
these were used in the control group and 12 were used in the experimental 
group. 


2. Apparatus 


For the maze utilized in this experiment sce Figure 1. Н was made of 
74” mesh wire attached to a sheet of plywood 43^ by 18.5". 'The top of 
the maze was covered by 14” mesh wire. The maze could be raised to 4 
21-degree angle for the experimental group or lowered parallel to the table 
for the control group. The goal box would remain parallel to the table for 
both the experimental and the control groups. The entrance compartment 
was constructed of wire mesh and plywood. It was supported by a metal 
rod which would allow it to remain parallel to the table. There were а 
total of 13 blind alleys. The gates closing the entry way and the goal box 
were made from a square of wire mesh pivoting on a small wire straddling 
the alley. There were seven slots over each of seven alley intersections 11 
which could be inserted clear plastic slabs to prohibit retracing. The entire 
maze was painted flat black and was placed on a laboratory table. The 
apparatus was illuminated by fluorescent lighting. The temperature ner 


mained around 70°F. during the 20-day experimental period. 


3. Procedure 


The hamsters were kept in metal cages, the floors of which were covered 
with sawdust. The sawdust was changed every day. An ample supply © 
rabbit pellets and water was kept in the cages at all times. 


The same experimental procedure was applied to both the experimental 


and the control group, except that the maze was tilted at an angle of 


degrees and the angle of inclination was such that the animals would desc" 
the maze. 

Each animal was placed in the entrance compartment and the door que 
swung shut. When the hamster had passed a retrace gate slot, a plastic $ i 
was inserted and this prevented retracing of that section of the maze. ег 
an animal entered a blind alley with two-thirds or more of its body, d 
was counted as an error. A 10-minute time limit was set for these animals 
so that if they failed to reach the goal box within 10 minutes they wert si 
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moved а i i 
and time was recorded as 10 minutes. When an animal reached the 


goal box i М S © š 
Th ox it was immediately transported back to its cage. 
е experiment was run for 20 consecutive days between the hours of 8 


and 12 in the evening. 


С. RESULTS AND DiscussioN 


Signi : : Р 
gnificant time differences between variances were found at the 1 per 


cent Pi H * 
dif, level for Trial 17 and at the 5 per cent level there were no s! nificant 
е a H . А n . ж 
[у ү For trials with non-significant F ratios at either the 1 per cent 
e . А 
or the 5 per cent level, ¢-tests were performed; no significant f's were 


FIGURE 1 


ILLUSTRATES THE MAZE PATTERN 


t r's for the 5 per cent level were 
e found, the variance 
p on Trial 17. When 


f less time for the 


E at the 1 per cent level; significan 

of th for Trials 8 and 20. When significant F's wer 

Soni experimental group was less than the control grou. 

expe leant fs were found, the direction was in terms O 
rimental group on Trials 8 and 20. 

For errors, significant differences between the varia 
had cent level for Trials 15, 16, and 18; no sign! 
nd at the 5 per cent level. 
po trials with non-significant 
lera per cent level, t-tests were per preme 
lebe were found for Trials 8 and 19, and sign! can u^ 2 

were found for Trials 2, 6, 12, and 20. When significant 2 S were 
found, the variance of the experimental group was less than the control 
group on Trials 15, 16, and 18. When significant rs were found, the 
irection was in terms of greater erro for the experimental group on 


ariances Were found at the 
ficant differences were 


er the 1 per cent level or 
ficant /'s at the 1 per cent 
рѕ for the 5 per cent 


F ratios at eith 
formed ; signi 
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Trials 2 
als 2, 6, 8, 12, and 5 s f i 

: , 6, 8, 12, and 19, and less errors for the experimental 
Trial gu | ; р group on 

T t 
" е error curves here are similar to those reported by Caldwell and Rich- 

ond i à 
à in that for the experimental group, they would descend and then 
asc ; й ves А nap 
j P and then drop again. This ascending phase was somewhat similar 
o 

the error curves reported by Caldwell and Womack (2). 


D. SUMMARY AND CONCLUSIONS 


T | Р А j ' е 
he purpose of this experiment was to investigate the róle of geotropism 


in a 
is maze performance of golden hamsters. 
" he experimental group consisted of 12 golden hamsters who were sub- 
e * 
jected to а maze tilted at an angle of 21 degrees. The control group con- 


515 A Ө 3 
ted of 12 animals who were subjected to the same maze pattern with a 


z : А 
ero degree angle of inclination. F tests and 7 tests were applied to the 


di 3 А 
fferences between the two groups with the following results: 
for the times required to run the maze, 


Li : 
When comparisons were made 
re found at the 5 per cent level for 


Statistics i. chet rae 

т significant differences we 
а 8, 17 апа 20. 

" 2. When the number of errors we 
Aces significant at the 5 per cent level for Tria 

and 20, 


re compared, the results showed differ- 
ils 2, 6, 8, 12, 15, 16, 18, 19, 


he experimental group made more errors than did 


d that the ex 
tic similar to t 


i in general, t 
мл group, it should be note 3 
C4 wed an ascending-descending characteris 

aldwell and Richmond and by Caldwell and Womack. 


perimental curve of errors 
hose reported by 
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ITEM А 
x "аи AND DIFFICULTY IN FOUR VERBAL SUB- 
ESTS OF THE BELLEVUE-WECHSLER SCALE* 


Indiana University 


Grace Rusin-RABSON 


a P m A. PROBLEM | 
duent nrbis situation where specific test objectis 
Teveal to th istration of the interview type of intelligence test may fail to 

ecause du e 'SXaminer certain unexpected group patterns of item response. 
Гзы ана a brief but intensive period of testing such unexpected pat- 
sion, and ys seemed to appear, the information, similarities, comprehen- 
60 Given * metic sub-tests of the Bellevue-Wechsler Intelligence Test for 

were examined for item order and difficulty. 


ives exist, even the fre- 


B. Previous STUDIES 


In 

t f 

he 1945 summary of research in the Bellevue 

D no studies dealing with item-order in the sub-tests. In their 
recent review, Rabin and Guertin (6) discuss only two dealing with 


the 
four sub-tests here considered. Rabin, Davis, and Sanderson (5) report 
culty, and Jastak (2) finds 


So 
рана from the author’s order of diffi ] : 
Or an 5 quite at variance with Wechsler’s. He cites several advantages 
(4) (a) economy e of administration, 
Cally 3 iving clini- 
TW Re з measures of intratest sc 
9епсе (10), himself, in the third edition of M. 
test based o indicates a change in the order of 
on supplementary data. 


Wechsler scales, Rabin 


improved progression : and eas 
Setti а в. 
tting reasonable limits of individual testing, and (c) Чег 


atter. k 
rement of Adult Intelli- 


easu 
nformation 


questions in the i 


C. Tue ExPERIMENTAL GROUP 


Duri ; 
18 wl 1949, 60 adults from northeastern Indiana, 4 
8 and averaging 13 years of schooling (only 2 w! 

of 114* (SD 9.5) on t 


Years) te 
yield 
еһе Il mean verbal ТО 


ranging in age from 
th less than. 12 
he Bellevue- 


E" 
Кесе 
їр ved in the Editori 16, 1954. 
seo OT 48 of thi itorial Office on June $a tal Ability, higher Form B 
ores аге BO ur for whom Oris 5-4 Test of Ме mean decreased to 105. 
‚ the range was wice he Otis is too easy 


Sin 
for P accordi, r 
adu ing to Hovland and Wonderlic É 
lts, the B-W average of 114 must be consi tremely generous. 
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D. RESULTS 
1. Information 


In his discussion of the information test, Wechsler observes that range of 
information certainly depends on education and cultural opportunity, but 
this objection, though valid, is not necessarily a fatal or even a serious ы 
Whatever the validity of this conclusion, other factors such as the уел 
of the question or the influence of historical conditions may alter the ай 1 
culty of the item and obliterate its merits as a choice from a random univers? 
sample of a given level of knowledge. 


TABLE 1 
INFORMATION FAILURES, SUCCESSES AND RANK ORDER a 
No. passed No. failed Rank = 
+- = - Я 3 
(1) 1. pres. 60 0 E ot 
(5) 2. therm. 60 0 pins 
(3) 3. rubber 51 9 ү 3 
(2) 4. London 60 0 12 ү: 
(3) 5. pints 55 5 ш 
(6) 6. weeks 57 3 н 
(7) 7. cap. Italy 43 17 5 
(16) 8. cap. Japan + 16 10 
(9) 9 weight wom. 53 7 1 
(10) 10. airplane 56 + 2 7 
(12) 11. Brazil 5$ 5 ор" 
(11) 12. N. Y.-Paris 28 32 LO 
(17) 13. heart 50 10 11 
(13) 14. Hamlet 54 6 $ 
(18) 15. U.S. pop. 21 39 19 
(8) 16. Wash. birth. 37 23 16 
(14) 17. N. Pole 12 18 25 ag 1B 
(20) 18. Egypt 28 32 A ae 
(19) 19. H. Finn 42 18 1+ 
20. Vatican 39 21 15 
21. Когап 16 20 23 
22. Faust 10 p 22 ог 23 
23. hab. corp. 10 20 22 of 25 
24. ethnology 4 20 2» or 25 
25. apochrypha 4 A E 
í 
" с i ord 
Table 1 presents the 25 questions on the information test 1n the nd 


now used, in the left-hand parenth 

second editions, the number of failures and successes in the presen! 

and the corrected item order for this group. jdent 
That the group was consistently successful in the first question E resi- 

Yet it must be remembered that a question concerning the gu г the 


abe k : abl 
dential incumbent has been, since Roosevelt’s death in 1945, prO? deat 
easiest posed to an American above the age of five Just prior t° P 


eses the order as given in the ;rouP 
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this question might have proved 


f 2 " 
or the 18-year-olds in the present sample, 
riting (1953) it is again 


ve for first place in the series. At this w 
а ; its suitability is, however, undependable. 
a aeit for Item 3, the ranking of the six accords reasonably well with 
h given order. With the increasing production of synthetic rubber and 
t = Use of trade names such as “latex” associated with its commercial ex- 
нщ, some confusion seems to have arisen in Item 3. It ie longer pre- 
a xe he simple situation of its original presentation. Since Wechsler him- - 
marks that "Where is London" discriminates between mental defec- 


tives iae 
*s and the borderline group, !t might reasonably precede even Item 2 
ord answer and a certa 


whi У : 
hich requires more than a one-w in degree of formula- 


bios ability as well. 

rin observes that in different localiti 
| irs Item 7 will fare better among 
tion thos TICTICADS; perhaps 14 among Britons. 
school; RENE is a homogeneous group somew ee 
of ing and intelligence (according to this test) an facil 

much of the American population outside the largest cities. 

t Wechsler has noted that relatively few Americans approximate the coun- 
2: Population and the present writer finds even well-informed persons 
oo indifferent to population statistics. In this instance the failure is 
E striking since in the Fall of 49 the newspapers were full of popile 
te data in anticipation of the 1950 census. This lack of quantitative 1n- 
eon in Item 12 as well. For this group Items 10 aid ОЕ Е: 
use оте than were the capitals of Italy and Japan, ii Nu 
in € Tokyo” for Japan and “Rome” for Italy had appeare у 


es the item-order will be some- 
ig Italian-Americans, 8 among 

The population in ques- 
hat above the average in 
airly characteristic 


ar communications. 


Withou 
thout doubt ltem 14 has been К 
9f Olivier; Hamlet. This and Item 19 for the same reason probably no 


ч unl i Missouri 
Ager signify cultural knowingness. The nearness of Indiana m o 
sive interest in Mark Twain. п 


May 

account, too, f is 's possesst 

t , too, for this group $ POS?" 6 

Other hand, “tbe bi-centennial of Goethe's birth celebrated og dna 

a in 1949 which took place а few months before these tests W 
Ministered, presumably had little effect despite the publicity. 


9 n ng, Byrd was 
the Item 17, where an answer of any kind y 


1 ht be ob- 
hive arid choice. About the acceptable answer» 
is 1 e: 
that a point so critically 


ата] discussed as late as October, 
ardly са 
У be considered a good choice from a univers 


affected by the large-scale promotion 


al rea 
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Fak sy briefly, 
fact. Time Magazine in 1949 (8), reviewing the Peary controversy 
says: 


In Manhattan, the Rev. Bernard R. (The Glacier Briest) oue 
disclosed that the U. S. Air Force recently took a "fix" of the SENE 
Pole with loran (long-range navigation) beams aimed from gre 
to intersect at the 90th meridian. U. S. Air Force planes had уя es 
North Pole 300 times, taking photographs of the spot marked Ват 
crossing electronic beams. "Where the Pole should be," he annou 


xs 1 s won't say 
"there is only a nightmare jig-saw puzzle of ice floes. . . ы, есы |. 
it’s impossible that Peary reached the actual Pole, but it's e» 
improbable." 


sub-title: 
In 1951, Life Magazine (3), in an article on Peary, uses: the " pen 
Six men and 38 sledge dogs finally made it to the Pole. This wou cv al 
cate an acceptance of Peary's claim. Yet, where so much ee е than 
exists, the well-informed subject might be considerably more un ob- 
the less inquiring who learned something at school and thereafter пе 
served anything to awaken his doubt. Е sh com- 
These subjects, all of whom indicate church affiliation (7) (thoug 


n 
e я : нае ity) fou 
prising proportionately fewer Catholics than exist in the communi The 218 
Item 20 less demanding th 


ligion? 
question seems to indicate 

and for a church 
surprising. 


an did the standardization population. a 
a well-insulated interest in comparative 


hat 
$ à А js somew 
“going population, the struggle with Item 25 is 


; deviant 
For testing the significance of these differences by Chi-Square, 17, 20: 
items in all combinations were compared: 3, 7, 8, 10, 11, 12, 13, 15, 8^ 


Applying for 60 subjects significance values .10 = 2.71, 05 сш 
02 — 541, .01 — 6.64, and 001 — 10.83, then Item 7 ha ian 
than 11 (6.26), 8 more difficult than 11 (7.5), 12 more difficult t^ 


1 
(18.1) or 20 (10.2); 15 more difficult than 20 (12.9); 17 more all 25 
than 20 (25.7). Application of Chi-S 


gio 
question scores might reve. 


As interesting as these conclusions are the relative significance vet 20 
both close and widely separated items: Items 7 and 8, 7 and 20, 8 we 15 
10 and 11, 3 and 13, 0.0; 3 and 11, 11 and 13, 8 and 10, 0.75; 7 а". ier 
1.0; 8 and 3, 1.8; 8 and 13, 1.2; 3 and 0, 1.23; 12 and 15, 1.06; 11 P 30 is 
than 12 (28.0), easier than 15 (32.2), than 20 (8.4). Ques rg 


quare to the vp ed 
al more misplacements than appear above. fof 


easier than 12 (26.7), than 13 


ina i Б 
than 20 (9.3). Such fluctuations, conspicuous throughout all comb! aif 


o 
; sion 
€ unevenness in the progress 
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за seem then that even among the 10 questions tested for deviation 
19:6 several misplaced and wide differences in degree of difficulty from 
question to question. Both of these might seriously undermine the confidence 
of the testee.? 
2; Comprehension 

estion as to what aspect of intelligence the 
ustifies its inclusion on the ground 
that administered orally and indi- 
nd indices as well as psychiatric 
re responses occurred and the 


mu there is still some qu s 
that it ension test measures, Wechsler j 
viduall арале іп other accepted tests; 
ote it is, it provides cultural backgrou 
Sha] rue In the present sample no bizar 
ysis is confined to success and failure. 
COMPREHENSION Е TABLE 2 » © +. Жи 
NSION FAILURES, INFERIOR AND SUPERIOR RESPONSES, sses, RANK 


ACCORDING TO TOTAL SUCCESSES AND ACCORDING TO TOTAL 
SUCCESSES AND SUPERIOR RESPONSES 


ч 
э ; É 

Е & A з 2 g8¢ 

2 $ $ = m Ыр 
E = ч z2 8 

; $ © Я =2 sas 

z E = 7 БА ese 

i 2 

ү гамете 1 1 1 1 
em 2 $ - = 
* bad comp. 45 9 6 4 Д 
$ taxes 3 27 22 11 6 5 
* shoes 2 5 
Ж | 59 26 33 i 2 E 
E un 43 19 2 8 s 
8 PA woods 46 23 23 14 7 
9: aws 51 6 45 9 5 э 
10: dese 22 9 13 38 10 1 
~_deaf-talk 42 31 11 18 9 6 


ailures, the number of 1 and 2 re- 
the experimental group 


In Table 2 appear the number of f 
passed and number of 


Spo; à 
E and the total of these two, the ranking for 
ording to number passed and to both number 


Super; 
mo responses. 
ane ith Item 4 the number of uper s Р 
a Xpression of affect). Only one person failed to find eve е 
х son for the choice of leather for shoes and the question н 
aced and in need of rewording- (What is its fate in term 


nses breaks sharply (perhaps 
n one acceptable 
ems both mis- 
of the increas- 


2 
Qut d Я ot be le 
amine, ^"UEEested that ће interpretation of correct responses рукат 
Swer фу. Wechsler’s population limit figures require extent: of races" might be 
broadet Item 24 that “Ethnology is {he study g fi ce of the races of men 
ed to the dicti Fe on: “Ethnology 15. ^. » 
dictionary definition d logy ations.’ 


and 
of а 
their character, history, customs, 
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ing use of synthetics?) Number 8, why laws are necessary, showed three- 
quarters of the group conversant with the need, few of them unable to find 
a good reason, but only six able to formulate a superior level response. 
Despite a nearly equal number of superior responses, Question 9 proved im- 
mensely more challenging with 38 failures, largely due to an emphasis on 
"morality," and more difficult than 10. Judged by superior responses alone, 
Items 4, 5, 6, 7, and 10 form a cluster, sharply demarked from the first 
three and from 8 and 9. . 

When tested by Chi-Square, Items 4, 5, 6, 8, 9, and 10, in all combina- 
tions show that Item 9 is significantly more difficult than 10 (12:9); 4 1026 
difficult than 5 (6.7). Again there seems to be no consistent degree of diffi- 
culty from item to item: 9 is more difficult than 5 (36.0), than 6 (12.2), 
than 8 (22.1). Items 2 and 3 show no difference (0), 6 and 8, 1.2; + and 
10, 1.4; but 10 is more difficult than 5 (16.1), and 8 (3.05). 

For this group success according to total Passing each question would pro- 


duce this ranking: 1, 3, 4, 6, 2, 8, 7, 5, 10, 9. If both number passing and 
superior responses are considered :* 1, 2, 3, 5, 4, 8, 7, 9, 10, 6. 


3. Arithmetical Reasoning 


For this relatively well-endowed and educated group, the arithmetic sub- 
test, compared with other sub-tests, proved too easy. Of 60 subjects, 17 
achieved a raw score of 10 or more, or an accurate response to all questions. 


TABLE 3 


ARITHMETIC REASONING FAILURES, SUCCESSES, AND R 


ANK ORDER 


Number passed Number failed Rank order 
1. 4 and 5 60 0 1, 2, 3, ог 4 
2. 10-6 60 0 1, 2, 3, or 4 
3. 25-8 59 1 qu 
4. oranges 36/4 58 2 7 
5. hrs.-24/3 60 0 1, 2, 3, ог 4 
6. stamps, 2, 7 60 0 1 2 3, or 4 
7. 7/25, lbs. 59 1 ИЯ 6 
8. car, $400, 2/3 3 17 Э 
9. 150 yds., 10 sec. 34 26 9 
10. 8 men, 6 days 28 32 10 


Table 3 shows little challeng, 


€ Or discrimin 
the first seven questions. 


ative power for this group in 
Item 8 is sharply 


demarked from the preceding 


3Question 2 is probably affected in m 
campaigns in moving picture theaters. 
watch-as-compass solution us 
included among the acceptabl. 


el . . 4 іоп 
nities by periodical fire-prev E 

E - For Question 7 it is suggested that be 

e Бу Scouts and taught in the military services 

e responses, 
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level of difficulty; the last three ascend satisfactorily in the 
involved. Yet even No. 10 was failed by only 
cance does not seem to be indicated here. 


seven by a new 
degree of reasoning difficulty 
half the group. A test of signifi 
4. Similarities 

larities sub-test among the best of the battery, 


Wechsler considers the simi 
yielding a large amount of b 


TABLE 4 
INFERIOR AND SUPERIOR Responses, "TOTAL Successes, RANK 


TOTAL SUCCESSES AND ACCORDING TO TOTAL 
CESSES AND SUPERIOR RESPONSES 


SIMILARITIES FAILURES, 
ACCORDING TO 


Suc 
5 : € Е 
Ы & е b] 5 sac 
H z Fa = А за 
H 2 Ы & 2% x Б 
à Е : 2 Br 
E 2 Е 2 ga gaS 
1. or-ban. 60 60 ? : Е 
2. coat-dress 60 53 А 0 H s 
3. dog-lion 56 as 22 T : à 
4. wag.-bicye. 59 51 2 1 3 р 
5. pap-radio 60 7 i б 5 5 
6. air-water 40 21 19 aq 12 is 
7. wood-alch. 21 3 n E 6 6 
8. eye-ear 48 28 10 7 
9. egg-seed 47 26 2, 15 8 s 
10. poem-stat. 45 A n 22 10 10 
ll. praise-pun. 38 11 д 11 
12. fly-tree 2+ 14 2 E М 


As in Tables 2 and 3 items show а tendency to cluster in groups of con- 
Items 5 and 6 the difference is 


spicuously distinctive difficulty. Between ; 
large, even between 5 and 8, where success was greater. Excluding Item 7, 
group whose total 


which is strongly aberrant, 6, 8, 9 and 10 constitute а 
and superior successes are not widely different. Items 7 and 12 can also be 


grouped together, forming а third unit of strikingly greater difficulty. 

Item 5 is outstanding in the small number of superior responses. Nearly 
the entire sample emphasized the news-giving likeness of newspaper and 
radio, From the point of view of number of outright failures айй superos 
successes, Question 7 seems the most difficult in the series. Requiring for 
a superior answer that wood and alcohol are both organic substances! ‘OF 
hydro-carbons, the answer leans (as does Item 6) gore heavily € bris 
education than do the others, making it different not only in degree but in 


kind. 


2 ү ji 
Chi-Square, applied to 8, 9, 10, and 12, shows Ques 


Questions 4, 5, 6, 7, 
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tion 7 to be more difficult than 8 (18.9), than 9 (17.3), than 10 (16.7), 
roughly as difficult as 12 (0.41). "Though 4 and 5 are adjacently ranked, 


there is a wide gulf in difficulty (15.6), also between 5 and 6 (17.1), much 
smaller between 5 and 8 (7.4). 


About the same are 6 and 10 (0.05), 8 and 9 (0.0), 9 and 10 (0.64) ; 
6 and 9, 6 and $, and 8 and 10 are hardly distinctive (1.2). 


E. Summary 


For a group of 60 adults, age 18 to 58, with an average schooling of 13 


years and mean IQ 114 (range 98-138), four of the Bellevue-Wechsler 
verbal sub-tests are examined for item-order and difficulty. 


The information, comprehension, and similarity tests reveal item-order 
discrepancies, a tendency for items to cluster in groups of similar difficulty, 


an abrupt augmentation of difficulty from group to group, and extreme fluc- 
tuations in difficulty from item to item. 


The arithmetic test Proved too easy for this sample of normal adults with 
few failures on the first seven questions. Only the last three problems con- 


spicuously challenged or differentiated ability and Item 10 was passed by 
half the group. 
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A COMPARISON OF THE INTERESTS OF ENGLISH AND 
AMERICAN SCHOOL CHILDREN* 


Department of Psychology, University of Oregon 


Leona E. Ty er! 


A. PROBLEM 


It is unfortunate that differential psychology, as it has developed during 
the last two or three decades, has been very largely an American product. 
Particularly in the field of interest measurement, where the work of Strong, 
Kuder, and others has given us а considerable body of information about 
how likes, dislikes, and preferences are organized in American students and 
adults, we lack comparable data for cultures differing to varying degrees 


from our own. If we wish to go beyond empirical predictions and use the 
an inclusive theory of human motivation, it 


information we have as part of 
parative studies. This paper is a report 


Will be necessary to make such com 


of one such attempt. 
B. SUBJECTS AND TEST 


used as subjects 95 children, 46 boys, and 49 
hool at Hendon, England, a northern 
were 10 and 11 years of age, about 


comparable with American fifth graders. Since data were being collected 
at about the same time for other kinds of research on children’s interests, 
several American groups were available for comparison purposes. They 
wêre ав listed in Table 1, АЙ groups were drawn fom жаби їп nghe 
borhoods without extremes of wealth or poverty. They represent three wide- 
ly separated regions in the United States. The two sets of data for Oregon 


fourth grades make possible a judgment consistent group findings 


are from year to year. 
The test was the Dreese 

Grades. Similar in form to the we 

Blank, it asks the child to register a ju 


*Recei i itorial Office on June 21, 1954. 7, " 
Al Red ne perde my appreciation Tio оге т o апан od te 
thine of Education, Univers of a) ony Baicher, Borough Education Officer at 

üdy. Ialeo wish ои ing, "Principal of Deanbrook School, without whose 


Hendon, and Mr. А. S. Downing, 
friendly coöperation the work could not have been done. 


The present investigation 
girls, one entire class in a primary sc 
suburb of London. The great majority 


as to how 


and Mooney Interest Inventory for Elementary 
à ll-known Strong Vocational Interest 
dgment of Like, Indifferent, Dislike, 
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or Unknown to each of 237 items. These are grouped into sections on per 

e : а s «ао 
ing, Movies, Radio, Games and Toys, Hobbies, Things to Ow п, sha | 
Subjects, People, Occupations, and Activities. There are also 13 items о 


the preference or choice type which were not used in this analysis of L, I, 
and D responses. 


TABLE 1 | 

Groups ОЕ CHILDREN WHo FILLED OUT THE INTEREST INVENTORY 
Date of 
Boys Girls Grade City testing 
103 105 4th Eugene, Oregon 1949-51 
62 50 4th Eugene, Oregon 1952-53 
41 48 5th Eugene, Oregon 1952-53 
38 38 6th Eugene, Oregon 1952-53 
55 51 4th St. Paul, Minnesota 1952-53 
44 42 Sth St. Paul, Minnesota 1952-53 
+ 56 6th St. Paul, Minnesota 1952-53 
51 36 4th Elizabeth, New Jersey 1952-53 
47 50 Sth Elizabeth, New Jersey 1952-53 
62 55 6th Elizabeth, New Jersey 1952-53 


C. PROCEDURE 

The questions around which 
these: Is there a greater degree 
parts of the United States than 
children? If there is, 
can we account for it? 
The main findings are b 


the principal investigation was centered are 
of similarity between children in different 
between one of these groups and English 
how large and important is the difference and how 


ased on an item an 
between item percentages for different pairs of 


L, I, and D responses was tabulated separately 
grades, and sexes were all kept separate for th 
so that it would be possible to compare, 
boys with Oregon sixth-grade boys, 
Minnesota fifth-grade girls. As 
American study, the Oregon fifth 
lar in age and socio-economic leve 
search had familiarized me with 
between the Oregon fifth 


alysis leading to correlations 
subgroups. The number of 
for each subgroup. Regions, 
€ purposes of this tabulation, 


group and the other American groups 
L percentages to the test items wes 
considered a sort of “popularity index 
The nature of the basic data entering 
d as shown in Table 2, It is evident 


For assessing these resemblances, 
correlated. An L Percentage can be 
for the activity to which it applies. 
into the correlations can be illustrate 


= 
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that the N for such correlations is the number of items rather than the 
This N was reduced to 218 for the boys and 209 for 
v items marked U by more than one-fourth 
others where the failure of the L, J, and 


number of persons. 
the girls by the omission of a fev 
of the English subjects and a few 


TABLE 2 
ILLUSTRATION ОЕ ТҮРЕ or DATA ON Wuicn CORRELATIONS ARE BASED 
English boys Oregon boys 
Item 1% 1% 
1. Adventure stories 91 90 
2. Animal stories 72 68 
3. Books about hobbies 48 36 


D percentages to sum to approximately 100 indicated that some error must 
have occurred either in the marking of the paper or in the machine tabulation. 
In addition to the correlational study, three supplementary analyses of 
the data by other methods were made in the hope of throwing light on the 
meaning of the principal results. They were: (a) A study of the items show- 
ing significant sex differences in the English and American groups. (b) An 
examination of specific responses showing significant differences between re- 
gional groups and between nationality groups. (c) A study based on the total 
numbers of L and D responses given by individuals and a check on the statis- 
tical significance of differences in the means of these L and D scores. 
D. PRINCIPAL RESULTS 
d a large amount of agreement between 
aphical location. Table 3 shows 
e group and the groups in 


The correlational study showe 
groups of the same sex regardless of geogr 
these correlations between the Oregon fifth-grad 
other places. | i 

It can be seen that w h, those between regions within 
the United States are higher than those between the United States and Eng- 

hat the closer together the regions are 


land. Furthermore it would appear t 


hile all r’s are hig 


TABLE 3 е бтн GRADERS AND OTHER GROUPS 


CORRELATIONS BETWEEN L PERCENTAGES FOR EUGENE 
Boys Girls 
aN = 218 *N = 209 
.81 
Eugene, Oregon vs. Hendon England ae 87 
Eugene, Oregon vs. Elizabeth, New Jersey 36 89 
Eugene, Oregon vs. St. Paul, Minnesota р 
ber of subjects. Percentages are 


* m 
*N represents number of items rather than nu 
ns in each group. 


based on approximately 50 perso 
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the-higher their correlations turn out to be. The second conclusion is some- 
what doubtful, however, as the z test shows that the differences between .84 
and .86 and between .87 and .89 are not significant at the 5 per cent level. 
Both of the differences between the English and Minnesota correlations, and 
the one for girls between England and New Jersey, are significant. | 
Table 4 gives some other correlations which serve as background against 
which to interpret the figures in Table 3. All of the correlations between 


TABLE + 
CORRELATIONS BETWEEN L PERCENTAGGES OF VARIOUS GROUPS 
d Boys Girls 
Eugene 6th vs. Elizabeth 6th .87 387 
Elizabeth 4th vs. Elizabeth 6th 85 89 
Eugene 4th (1949) vs. Eugene 4th (1952) 85 37 
Eugene 4th, Girls ys, Boys 46 
Hendon, England, Girls vs. Boys 47 


comparable American groups turn out to be somewhere between .84 and .89 
nt grade levels, or different 
rrelated with those for boys, 


away. 
E. SuPPLEMENTARY ANALYSES 


There are of course many ways in which d 


ata like those we have collected 
could be analyzed. The methods I 


Chose were those which seemed most 
of the correlations, 

ces were examined, item by item, for 
-grade Eugene group. In the English 
clearly defined sex difference appeared; 
such items, Sixty of these were com- 
and in general the others were those ОП 
ot very large, although they were signifi- 
а noteworthy fact that there is only one 
he direction of the difference is reversed 


& d cds 
for the two groups. Drawing" tends to be à masculine activity in England, 


LEONA E. TYLER 179 


a feminine one here. In the 59 other instances, the direction of the sex differ- 
ence is the same in England as in Oregon. There is also a tendency for the 
percentage difference between boys and girls to be greater in England. Since 
with this age group sex róles seem to constitute one of the principal organiz- 
ing factors for likes and dislikes, the similarity of the sex differences in Eng- 
land and the United States may well account for the general similarity of 
interest pattern which Table 3 indicates. 

"The second type of supplementary analysis tested the significance of differ- 
ences in individual item response percentages between English and Oregon 
boys and between English and Oregon girls. The items giving significant 
differences between various American groups were also selected. The thing 
Which showed up most clearly as a result of this procedure was what might 
have been anticipated from the correlations—there are more items giving sig- 
nificant differences between Eugene and Hendon than between Eugene and 
either St. Paul or Elizabeth. It seems unnecessary to present all these item 
comparisons in detail. The findings can be summarized simply by saying 
that about half of the items show enough difference between England and 
Oregon to be significant at the 5 per cent level, whereas about one-fourth 
made significant differentiations between comparable American groups in the 


different localities. ; 
about the types of responses in- 


When we try to draw some conclusions е tj I 
volved, only one fact stands out. For the large majority of the items that 


were selected the English children register less liking ог тоге disliking than 
did the Americans. There are only a very few exceptions. English boys like 
clay modeling better than American boys do, and English girls are more 
enthusiastic than American girls about several kinds of movies, playing with 
blocks, going to parties, gardening, and sewing. Otherwise the trend is in 
the other direction, with American children liking everything ORGS 

The third supplementary analysis furnishes further evidence for this same 
Point. When papers are scored for total numbers of likes and dislikes, com- 
Parisons of mean L and D scores for English and American groups show 
clear-cut significant differences. When we compare the means for the Hen- 
don group with those for the Eugene fifth grade, all ¢ values are significant 
at the 5 per cent level. Differences in average D scores are larger and more 
Significant than differences in L. Furthermore, the average D scores for 
the English group are significantly higher than those for any v the other 
American groups in different grades or different localities. Tl | consistent 
tendency to give the D response more, the L response saan s out with 
Special clarity because none of the American groups differ significantly from 


опе another in this regard. 
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F. INTERPRETATION 

The first and most important finding, that there is a high degree of simi- 
larity between the interest patterns of English and American children, re- 
quires no particular elucidation. What little evidence we have about some- 
what similar traits in adults points in the same direction. Strong (2) ré: 
ports an unpublished study by Pallister and Pierce which indicates that groups 
of Scottish artists, policemen, and ministers make interest scores that are 
quite similar to those of comparable American groups. Eysenck (1) has 
shown that primary social attitudes follow similar patterns in the United 
States, England, Germany, and Sweden. If there are differences between 
England and America in attitudes toward child rearing and education, 45 
many persons in both countries have assumed, they are not apparently affect- 
ing children's interests to any great degree. The fact that sex differences are 
so very similar in the two countries is a fact of some importance. 

In accounting for the second finding, that there is somewhat more differ- 
ence between English and American children than between different Ameri- 
can groups, the only clue that stands out is the greater tendency of the Eng- 
lish to register Dislikes. “Three ways to explain this fact suggest themselves. 
The simplest and most obvious is that American children, perhaps because 
of some consistent influence in home or school, are more enthusiastic about 
things in general than the English children are. The second is that there 
may be an American bias in the selection of children’s activities that make UP 
the interest blank, a bias that is not corrected by simply omitting items with 
which English children are not familiar. The third possibility is more tenu- 
ous and grows out of research reported in another paper (3). It has been 
shown there that patterned interests depend upon the development of dislikes, 
which seem to be to some extent an indicator of maturity, of knowing what 
one is and what one wants. It may be that the struere oF his psychologica 
world is typically a little clearer for the English than for the American child. 
He is brought up to "know his place," and thus sees more things a5 inappro- 
priate for him. The fact that the sex differences are somewhat wider and more 
decisive there would also support this view. It is, however, highly specula- 
tive at present and would need to be corroborated by other sorts of evidence 
before it could be taken very seriously. E 


С. SUMMARY 
1. 'The Dreese and Mooney Interest Inventory for Elementary Grades 
was administered to 95 10- and 11-year-old English children and to simi- 
lar age groups in western, midwestern, and eastern cities of the United States. 


РА 


— 
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| 2. Correlations of about .8 between item percentages indicate that there 
is a considerable degree of similarity between English and American children. 
3. Correlations of .84 to .89 between item percentages point to a still 
greater degree of similarity between American groups in different sections 
of this country. 
4. Correlations of 46 and .47 for boys vs. girls in the American and 


English groups respectively show that sex groups are considerably less like 


Опе another than nationality groups are. 

5. Analyses of individual item differences for the sexes show that in 
general the sex differences follow the same pattern in both countries. 

6. Analyses of individual item differences between nationality. groups, 
as well as comparisons of average L and D scores, indicate that there is 
а consistent tendency for English children to like fewer things and dislike 


More things than American children do. 
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A STUDY OF A METHOD OF APPRAISING SELF- 
ACCEPTANCE AND SELF-REJECTION** 


Teachers College, Columbia University 


SARAH SCHERER SPIVACK 


es 


This report deals with the development of an instrument for measuring 
Certain aspects of self-acceptance and self-rejection. The instrument, which 
is here reproduced, consists of a 132-item response-form. 


A. UNDERLYING ISSUES 


Many specific questions are raised in the literature regarding the relation- 
Ship between so-called self-accepting and self-rejecting attitudes апі prob- 
lems of individual development and human relationships. The solutions to 
Such questions would be of great interest and value to the psychologist and 


to the educator. But to make a beginning in finding answers to some of the 
many questions a research technique for studying aspects of self-acceptance— 


Self-rejection is required. 


The self-accepting person has been said to show characteristics such as 


the following: He respects himself and lives comfortably with himself. He 
is able to recognize his own wishes, hopes, fears, and hostilities and to “ac- 
cept” his emotional tendencies, not in the sense that he is smugly self-approv- 
ing but in the sense that he has freedom to be aware of the nature of his 
feelings, By the same token, he is freer to make decisions of his own, to 
assume responsibility for them. He “likes” himself and feels that others find 
qualities in him that are likeable. His positive self-regard has a tenacity 
of its own and does not rise and fall indiscriminately in keeping with the 


— 


*Accepted for publication by Arthur T. Jersild of the E 
аа the Editorial Office on June 24, 1954. sg, Mrs. Spivack was working 
his is a posthumous герон a ble interest and her dissertation 


when she died. The study has attracte К, 
: i El Thorndike, and the un- 
даде Мер, deis of it. The material here 


ditorial Board, and re- 


Committee, isti 

П ‚ consisting of Dr. Е t 

ers В ublish а statemen К 

igned agreed that it would be bag es h а seminar presentation. The state- 
tatement Р d several statistical operations 


meres is based upon a S nanswered, ап 

ay ica ns u , с 
unfinished. ere сузе lived she probably would noe revised a 
edited her instrument and she was interested also in adapting. ү of п Ae : els; 
Although unfinished, the study presents а structure upon wl i А e E: T En 
build. "This article "was prepared by the undersigned and T eing үш п das a 
Project related to his own research on the subject of the se E SRM pice, 

te of School —Experimentation.—~ ri . Jersi 


the Horace Mann-Lincoln Institu 
183 


184 JOURNAL OF GENETIC PSYCHOLOGY 


praise or criticism he receives from others. By contrast, the self-rejecting 
person has been regarded as having characteristics such as the following: He 
"dislikes" himself. He tends to be self-derogatory and to condemn himself. 
His self-regard vacillates in keeping with attitudes others direct or seem to 
direct toward him. He is likely to feel that other persons view him with 
hostility and disparagement. He does not feel free to draw upon or to trust 
his own feelings and attitudes. He tends to have a grudging attitude toward 
himself, as expressed, for example, in an unwillingness to spend money on 
himseli. 

The study raises two questions and, subject to the answer found to the 
solution of these, several ancillary questions. 

1. Can the consciously recognized facets, evaluations, and conceptions 
of the self that purportedly relate to “self-acceptance-self-rejection” be in- 
corporated into a response-form for self-description that is statistically re- 
liable and internally consistent? 

2. Are the evaluations, facets, and conceptions of the self that might be 
incorporated into such a response-form classifiable into distinct components? 
Do they constitute clusters of ideas and attitudes pertaining to the self that 
are logically or psychologically differentiated from each other in a manner 
that can be demonstrated statistically, or, does so-called “self-acceptance- 
self-rejection” represent so pervasive a condition that it appears similarly if 
approached in different ways (e.g, when approached in terms of a cluster of 
items dealing with feelings of not being respected by others, another cluster 
dealing with feelings of inequality with others, another dealing with distrust 
of self, etc.) ? 

Ancillary questions is this study deal with such factors as age differences, 
the relation of self-ratings on self-acceptance— 
school marks, ratings by teachers, and the like. 

A statistically reliable and internally 


self-rejection instrument tO 


consistent response-form of the kind 
that the present study endeavors to develop might ultimately be a useful re- 
search tool in the study of problems pertaining 4 


e to the meanings and ramifica- 
tions of the concept of self-acceptance. 


B. SUBJECTS AND ADMINISTRATIVE PROCEDURES 


Six hundred and ninety high school boys and girls of two age groups раг” 
ticipated in this study. The respective average ages of the two groups 9 
boys were 17.28 years and 14.34 years; of the girls, 16.97 years ani 14.50 
years. The children included 280 twelfth grade ren 98 ninth grade boys; 


197 twelfth grade girls; and 115 ninth and tenth grade girls. 
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1. The Response-Form 

an in developing the instrument was to use verbal 
| characterizations, and evaluations of the 
s В : 

elf that purportedly represent consciously formulated ideas and attitudes 


denoting acceptance or rejection of self. The major though not the only 
n the works of Horney (2, 3, 4, 5), Rogers 


а. The items. The pl 
expressions of facets, conceptions, 


sources for the items were found i 
(8, 9), and Sheerer (10).? 


] in pairs—each “self-accepting” item having its 
A person accepting one description as fitting 
reject the characterization given 


" The items were prepared 
self-rejecting"" counterpart. 
himself, would, if he responded consistently, 
in the counterpart of this item. 

In order to make it easier for most persons to find a characterization in 
keeping with their own conception of themselves than would be possible if 
only extremes of self-acceptance or self-rejection were included an effort was 
made to have the items involve degrees of acceptance and rejection, to the 
extent that this can be done on the basis of the judgment of one person. 
Within groups of six items closely related in content, two Were prepared to 
represent extremes of self-acceptance ог self-rejection, two represented inter- 
mediate degrees of self-acceptance and two represented intermediate degrees 


ОЁ self-rejection. 

As far as possible, the items Were phrased in simple terms. The phrasing 
that ultimately was used seemed to serve quite well but it probably could be 
Improved to a great extent. 

On the basis of these considerations, 
Pared. ‘The items were arranged in random order. 

A copy of the Spivack Response-Form for Appraisin Ў 
Rejection follows, with the addition, in the right-hand margin, of a * 
Ing whether the item represents self-acceptance (+) or self-rejection (—) 
and indicating the number of the counterpart of each item (Table 1). 

е Response-Form 
lassroom groups 
d their names. The form made 
each item : (a) "That's like 
were instructed to 


a response-form of 132 items was pre- 


g Gelf-Acceptance-Selí- 
of a key show- 


2. Administration of th 


The response-form was administered to € 


Bator. The children were asked not to recor 
Provision for three different response choices оп 


"s : » subjects 

me"; (5) “That’s not like me"; (c) “? The subjec m dx 

Place a c $ 5 or in Column 4; they were told also 
a check mark either in 


Сап i lify their answe 
to place a check mark in Column: 3 16 dhey wished to qualify thet 9! swer. 
ST 

2 В 
“References to i he time) unpublish 
8 ublished and (at the An 
Sator drew Mood аз listed at the end of this paper 


by the investi- 


ed studies which the investi- 
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TABLE 1 
Tue RESPONSE-FORM 


GRADE (please check) DATE 


Month Day Year 
Fresh. Soph. Jun. Senior 


бш уно? 
Lower Month Day Year 
HIGH SCHOOL AGE SEX 


_ We are asking you to assist in a research study that involves а method of learn- 
ing how people feel about themselves. r 

The information that you write in the blank spaces above is intended to give u 
some idea of the groups helping in this study. We do not ask for your пате; 
therefore, please do not write it in. We do not want to identify any individua 
persons. Please fill in the blank spaces above, now. 

On the pages that follow аге a series of statements. Read each state- 
ment carefully and then place a “check mark" (\/) either in Column (1) or in 
Column (2), that is, either in the column headed "that's like me" or in the column 
headed "that's not like me.” If a statement does not seem to apply to you, Or ! 
it is difficult for you to decide whether to check in Column (1) or Column (2), 
check also in Column (3), the “question mark" column. But be sure to check in 
either Column (1) or Column (2) to show which is most nearly correct for 
you, regardless of whether you check in the “question mark" column or not. 

There are no “right” or “wrong” answers. Any answer that is “correct” for 
you is a “correct” answer. Try to be sure, therefore, that every answer is the true 
one for you, so that your help may be valuable for this study. 

Please read each statement carefully, but do not stop to think very long. Work 
as fast as you can; make sure you do not skip any statement. When you have 
finished one Page, go on to the next, until you have finished the whole booklet. Do 
not take the time to go back to parts already finished. Do not write your name 
anywhere in this booklet. This information is entirely anonymous and no one here !? 
school will know how you answered. Thank you. Go ahead. — 


That’s 
That’s not 
likeme like me ? 
(1) (2) (3) Кеу 


1. When it seems to this person that he has 

made a bad impression, he usually feels that he 

will be able to set right again the opinion the 

other person has of him. PES 
2. This person often feels that other per- 

sons say unfriendly things about him behind 

his back. — = UF 
3. This person always knows when his 

ideas are worth while, even if no one tells 


+, 68— 


him that they are good. —— is 100 
4. This person hesitates to begin new things 
because he’s afraid he might fail. md = 86+ 
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TABLE 1 (continued) 


That's 
That’s not 
like me like me ? 


(1) (2) (3) Кеу 
"s Much of the time this person feels pretty 
E ге that someone will love him. н — — — +, 120— 
ihe , Whenever this person does something 
at is only for his own benefit, he feels that 
— dii oon 


morte he is being selfish. 

self ы person often is annoyed with him- 

som because he feels that he cannot change 

oi of his feelings that he doesn't like. — — c Ud 
- 'This person feels that he usually knows 


Pretty well the kind of life he wants for him- 
xs nm MM 06 
9. This person often feels that he will 

—M Ras 


eoo amount to much. 

fe v When he meets anyone, this, person 

2b that he must notice whether he is above 

p below the other person in this or that trait 
кш LN == ‚ 1254 

. This person does not feel mixed ир 
about himself, = с 
dit ay person sometimes 
maybe he is not better t 

eel he is, 

h 13. This person sometimes worries. when 

sd finds that his feelings toward certain рег” EN 

à ДУ are a mix-up of love and hate. —A s eei i 

se ы This person always feels that he de- a 

j AS his fun or recreation. "d — = s 

prett: This person usually feels that he 18 

Pretty true to himself; he never feels that he zd 

is a “phoney.” ; _ у= Mr 

Hie’, „This person feels that he will do as 

MEN BERT do, even if it is against Rus 
pure та k on being 

slighted. ather than take a chance TM. 

мү! This person sometimes 

i RUE because he feels that 
z odds against him. 

ie This person usually tries to live up to 

AP own ideals, even when he feels that his нав = 
rads may slight him for it. А == 

m 9. This person sometimes feels that in m 
any things he is not as good as his friends. 2и 

po When this person is working at а job 

it Project, he usually feels confident of seeing Дь, 128— 
through. — — — 

bE This person does not wa 
id now him too well; he feels t 
als they might think he was just pu 
B front, just bluffing. Ў 

usuall When people praise him, 

Usually feels that they mean it- 


has the feeling 
han some people 


is very angry 
he cannot beat — Wee 


nt some people 


hat if they 
tting on а ge — = Us 


this person ЕЕЕ SP gt 
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TABLE 1 (continued) 


bean 


That's 
That's not 
like me like me ? Я 
(1) (2) (3) кеу 
23. This person always feels very much iB 
at ease with other people. — — ee + 
24. This person feels that there is some- 1144- 
thing wrong or odd about him. — — — = 


25. This person often is pretty discour- 
aged about himself because he feels that some 
В e i+ 
people do not respect him. — — , 
26. If he can't be sure of the way something 
will turn out, this person would rather let 


А 
somebody else make the decision. — — — = M | 
27. 'This person feels that some people are 98-- 
friendly to him only when they try to use him. —— — === = 


28. This person feels that he now has many 
of the qualities of the kind of person that he 88— 
wants to be. ЕЕ 

29. If people show a liking for him, this 
person feels that it is only because they don’t 
see through him; they don’t realize that he’s s+ 
bluffing. = 7 

30. This person feels that in most things 


he gets the “short end of the stick.” — —— — — 96+ 
31. This person feels it is right that he 

should rest and take it easy for a while when 

he is tired. em == +, 85— 
32. This person feels guilty about things 

that don't seem to bother other people at all. — —— — — 9+ 
33. This person sometimes feels very dis- 

couraged about himself because he just can't 3 

see any good in himself at all. — == -—— = 83+ 
34. This person continues to be upset by 

the memory of mistakes for a long time. А — — — = 9v 
35. This person usually feels that his own 

ideas are as clever as the ideas of other people. — — ___ +, 116— 


36. When some people criticize him, this 
person often feels that the fault is his and is 
upset over it for a while. 1194- 


37. 'This person sometimes feels that the 


way he has been acting does not seem like him, == — = = 121+ 
38. This person feels that he is better than 

most of his friends in the qualities that are 

really worth while. me кшш, ышы E 807 


39. This Berton сед feels that he hasn't 
zot what it takes to be respected by oth 
HMM à ü i 92+ 

40. This person likes to speak when he is 
with people; he usually feels that they like 
what he says. 

41. This person does not feel that he has 
all of the faults that his parents have 


said 
he has. 
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TABLE 1 (continued) 


189 


That’s 
like me 


(1) 


That's 
not 
like me 


(2) 


Key 


| 42. This person can usually own ир 
self that he has been in the wrong; 
not have to put the blame on some 
someone, 

43. When this person gives help to апу- 
one, as long as he has been helpful, he does 
not worry himself with the feeling that maybe 
he. did it to show the other person's weak 
points. 

+. When things happen to go just right 
for him, this person has а feeling that some- 
how he is going to pay for this, that good 
things are not for him. 

.35. Sometimes this person's life seems 50 
difficult that he feels it's just по use trying 
to overcome his many difficulties. 

36. This person usually decides easily the 
things that come up in the course of the 

47. This person feels that he likes to make 
the most of his good points. x 

48. This person often has the feeling that 
he must apologize to some people for having 
offended them, although he has not meant to 
offend them. 

„49. 'This person is discouraged and feels 
like throwing in the sponge when things are 
not going right. a 

50. This person usually feels that it is easy 
for him to get acquainted in à group. | 

51. Wher bad things happen to this P. 
hin he does not feel that he had it coming to 

m. 

52. 'This person does not feel that he is 
better than most of his friends in the worth- 
While qualities. Н 

53. This person feels that most people like 
to have him around. 

5+. This person 
Well able to keep people from 

55. Sometimes this person has à 
of loneliness when he is among peop! 
own age 

56. This person feels happy 
acted by his own principles even W 
Criticize his actions. 

57. This person 
people to "get him wrong, 
eel that he has to justify 

58. This person does W 
trol certain habits that he 
he does not worry himsel 


to him- 
he does 
thing or 


fcels that he is pretty 


feeling 
e of his 


when he has 
hen people 


usually does not expect 
" and he does not 
himsel 
n to соп- 


day. 


bossing him. 


f with them. 


70— 


102— 


111— 


Control them. 
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TABLE 1 (continued) 


That’s 
That’s not 
like me like me ? 


= = — 


(1) 


(2) 


59. 'This person is very hard on himself 


when he has failed at some job or project. 


60. This person feels that he has as much 
to look forward to in life as many of his 
friends. 

61. When he is all mixed up about a prob- 
lem, this person feels that if he asked for 
suggestions or help, he would come down in 
the eyes of people. 

62. This person often feels that people don't 
like to have him in their company. 

63. 'This person usually does not feel that 
people like to say things just to hurt his 
feelings. 

64. When this person has to speak in a 
group, he worries so about what he's going to 
say that he is less clear than if he spoke right 
off the bat. 

65. This person feels sure that although 
he has faults, he is still a pretty likeabl 

66. This person sometimes feels that he 
has a hard time making up his mind whether 
to stick by his own standards or to act by 
the example of his friends. 

67. 'This person does not feel that anyone 
says unfriendly things about him behind his 
back. 

68. When he feels that he has made a 
bad impression, this person usually is afraid 
that he will not be able to set right the opinion 
the other person has of him. 

69. 'This person worries himself sick over 
his faults and drawbacks. 

70. 'This person feels 
finds it hard to own up to 
been in the wrong: he fee 
to put the blame on so 

71. 'This person tries to understand some 
of his feelings that he doesn't like, and he 
does not worry himself sick about them. 

72. This person usually does not feel lonely 
when he is among people his own age. 

73. This person usually can decide whether 
to stick by his own standards or to act by the 
example of his friends. 

74. This person usually enjoys doing things 
for his own benefit, 

75. This person feels that he finds it hard 
to keep from being bossed by some people. 

76. 'This person sometimes feels that he is 
mixed up about the kind of life he wants for 
himself. 


that he sometimes 
himself that he has 
Is that he must try 


e person. 


mething or someone. 


54+ 


eee —— ee, 
ш S een 
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TABLE 1 (continued) 
That’s 
That’s not 
like me like me 
(1) (2) Key 
me This person feels confident that he will 
p € something worth while of himself. — — + 9— 
Жо, 8. This person feels that people like him 
r himsef, just as he is, with his good points 
and weak points. — — +, 29— 
ты If he cannot beat the odds against him, 
h $ person usually feels that he has done what 
€ could and does not blame himself. iu == ++ a= 
29 This person usually thinks of himself 
a pretty worth-while person, even if some b 
people do not think that way of him. cat “Ук + 12— 
" 81. This person usually feels that people he S e 
Te happy to have him in their company. c» ' 
make s Ветар feels that often he cannot 
things. p his mind even about very simp oe а 
83. This person feels good about himself be- 
Cause of his many ohio qualities. — === ab; 43— 
à 84. ‘This person seldom finds that he has to 
apologize to people for having offen ed them, m m Mer. 
though he has not meant to offend them. —— , 
“ee Often when this person is tired, ап 
ants to rest a while, he has a feeling that he E ir iss 
an’t afford to take it easy. К 
86. This person likes to try new things; ће __ a S 
Usually feels that he is pretty likely to succeed. 
é 87. 'This person lives up to his own сак) 
pren when he feels that his friends may slight 26 Ес 
т for it. e ad 
. This person feels that the kind o per- 
un he would like to be is very different from а ee = ast 
€ way he actually is at present. . ч 
Р 89. When things happen to Eo just right 
dd him, this person never feels that he is £0" 
пр; to pay for it; he feels that he deserves the aim +, 4— 
Eood luck. ч ums. 
90. This person usually is sorry that he 
the, made certain п аца у bue the memory ок a +, 34— 
9 RE not bother him for Года стане 
. This person feels that he does по 
down in the eyes of people if he asks for sug __ — +, 61— 
presen when he is mixed up about 2 уз 
2. This person feels that he has wha 
bee to be respected and that people respect __ — +, 39— 
no: This person usually feels ELT A et +, 19— 
ings he is as good аз his friends. 4 
4054. Even when he can't be sure of the Way 
Omething will turn out, this person pmi TS +, 26— 
ikes to make the decision himself- M NR +, 130— 
alive. 


95. This person feels glad he їз 2 
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TABLE 1 (continued) 


That’s 
like me 


a) 


That's 
not 
like me 


(2) 


96. This person feels that in most things, 
people give him a fair deal. 

97. Sometimes this person feels that he does 
not deserve or have the right to fun or recrea- 
tion. 

98. This person usually does not feel that 
people show him friendliness just because they 
want to use him. 

99. This person feels no guilt about things 
that don't bother most other people either. 

100. If people do not tell him that his ideas 
are worth while, this person feels that his ideas 
probably are not much good. 

101. This person often has the feeling that 
he is pretty much of a “phoney.” 

102. When this person gives help to any- 
one, he sometimes wonders whether he did it 
just to help the other person or maybe also 
to bring out his weak points. 

103. This person sometimes feels that some 
of his friends have more to look forward to 
in life than he has. 

104. When this person speaks in a group, 
he usually feels at ease and says what he 
wants to say clearly. 

105. When this person has failed at some 
job or project, he is upset at first, but he does 
not keep on being broken up about it for very 
long. 

106. This person usually feels that if people 
knew him well, they would know that he was 
not putting on a false front, that he was not 
just bluffing. 

107. It often seems to this person that some 
people like to say things just to hurt his feel- 
ings. 

108. This person feels that he is not a good 
mixer. 

109. This person feels that he has to justify 
himself with some people to make sure that 
they will not "get him wrong." 

110. If people criticize his actions, this per- 
son feels all broken up about it, even though 
he has acted by his own Principles. 

111. This person often is annoyed with him- 
self because he feels that he is not able to con- 
trol certain habits that he does not like. 

112. When things are not going right 
this person usually does not feel like quitting 
and keeps right on trying. = 


T 
T 


14+ 


27— 


32— 


$F 
15+ 


43-4 


60+ 


64— 


59—- 


м— 


— —=====—&—_ 
———— Ышш 
> —— — 
n 
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TABLE 1 (continued) 


That's 
That's not 
like me like me 


(1) (2) (3) Кеу 
7 When һе is with people, this person 
Ot t like to say anything; he feels that they 
Would jump on his weak points. — — —5 =, 40+ 
is 14. This person does not feel that there 
s anything wrong or odd about him. — s — f, @=— 
115. This person often feels that he's all 
mixed up about himself. — — €— c se 
ile This person feels that his own ideas 
don't seem as keen or as smart as the ideas of 
other people. zd м E ae 
117. When bad things happen to this person ЕЕ be 


he often feels that he had it coming to him. 

kie This person often sees in himself the 

ind of faults that his parents have кш к= O T PE 
119. When some people criticize him, this 

Person usually tries to understand the criticism — +, 36 

and does not blame himself for it. А еј A 

th 120. Sometimes this person has the din c TEN 
hat he may never have anyone's love. , 

. 121. This person feels that he usually acts — + 3 

Just like himself. Tw | p 
‚32%. This person usually tries to understand 

is mixed up feelings of love and hate towar 

Certain persons, and he does not blame himself cu = Aree 


for these feelings. т diffi 
ere are Р 


123. This person feels that t 
culties in his life, but he usually is confident p "wen 
that he will overcome them if he keeps trying. = 
124. When some people praise him, this 
Person often has the feeling that they are not uan ER == AXE 
sincere, = 1 
125. When this person meets anyone he 
xe feels that he must notice whether he is 
above or below the other person in this or that ылы ES +, 10— 
trait or quality. | == 
li 126. This person sometimes finds it hard bi 
s up to his own ideals because he is afrai 
к ate did, his friends would have шею __ _ — > 18+ 
with him. 
127. This person has the feeling that he 25 xs See 
can’t relax Re е ү ease with other people. — 
128. In the midst of a job oT project, this 
Person often feels that he just Auc ok MM === — 20+ 
See it through. 
129. This person often feels that some а М0 as 534- 
People are annoyed by just having him aroune 
130. This person sometimes feels that it 
оша have been better if he Sad even Bét __ = = P3 95+ 
гп, 
; 151. This person usually feels that most people а= == As 2$ 
spe : 
ресї him. feels that HE EN € E 


= 132. This person sometimes 
uns down his good point _— 


МОМЕ uere c 
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In other words, if a person responded to Item 1 (phrased in positive ee 
to represent self-acceptance) by placing a check mark in Column 1 his a i 
Swer was regarded as “self-acceptance” ; if he checked Column 2 his wer 
was "self-rejection"; if he checked in Columns 1 and 3 his answer ig 
"qualified self-acceptance," and Columns 2 and 3 represented "qualified se 
rejection." 

Te took the subjects from 20 to 35 or 40 minutes to respond to the 132 
items, 

a. Method of Scoring. As indicated above, the items were so phrased 
and the options for checking the items were so arranged that the response to 
each item could be assigned to one of four qualitative categories, as follows: 
"self-rejection" ; "qualified self-rejection" ; “qualified self-acceptance” ; self- 
acceptance.” Weights were calculated for these response-choices on the basis 
of the assumption that they were normally distributed in the population. 
As a result of statistical computation the weights assigned were: “self-rejec- 
tion”—a value of six; "qualified self-rejection”—a value of four; “qualified 
self-acceptance—a value of three; and “self-acceptance” —a value of zero. 
The sum of the score values for all the items constituted the total (“self- 
rejecting”) score. The higher the score, the greater the self-rejection. 


3. Clusters of Items 


In keeping with categorizations suggested in the literature the 132 items 
constituting the response-form were tentatively grouped under 13 iso 
Each of these groups seemed to the investigator to represent a category O 


self-evaluation that was somewhat distinct from each of the others. These 
are the categories: 


1. Own attitudes toward the self dependent on attitudes from others. 
2. Inability to rely on own standards as a guide to behavior. 
3. Feelings of not being respected by others, 
4. Feelings of rejection by others, 

5. Hostility of others toward self. 

6. Feelings of inequality with others. 

7. Feelings of inequality in 
8. Unworthiness of the self.. 
9. Self-disparagement. 

10. Self-condemnation. 

11. Self-distrust. 

Feelings of disorganization, 


Inadequacy of the self regarding outlook for the future. 


social situations, 


Comparisons were made between Буе independent judges (including the 
investigator) who undertook to group the items in terms of these categories- 
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The j 
judges were ins 
" instructed to leave item i i i m 
Ж a пе. à s unassigned if they did not see 
жайчы de А categories. For purposes of this study the id 
зе er а considerable number of i : am 
a agen а of items should be i 
5 ) psychologically diff i r ae 
ШОКЫ; ) ally differentiated clusters. If such cl 
it would then be si isti -— 
d А possible to find statistically , i 
ae naar di cally to what extent various 
If a 1 ` 
a consi i 
Setda ч number of items could be demonstrated to belong, to 
Mime. беде к le degree, to one logically or psychologically реа 
haat, rt an to another, it would tend to show that self-acceptance 
n may, in different persons, appear in different sets of ideas, facets 
Д Д 


ог ri 1. 
evaluations of the self. 


It w ; 
was decided to assign an item to а gi 


phis judges agreed in placing it there. 
i 5 
к уа these criteria, 103 of the 132 items were assigned to the 13 
уай €— unanimous assignments; four judges agreed in 
of 19 с) | items; only three judges agreed in the placement 
а. СЕ chus nal items. Fourteen items did not receive the mini- 
ки h nd and were not included in the categories, and 
"ed к ad been used in illustrating and defining the meanings of the 
9 en instructions were given to the judges were also excluded 


fr i 
om this set of groupings. 


ven category if at least three of 


4. Rating Scales Used by Teachers 


Fov 
ir tea а -— 5 n 
eacher rating scales were developed, raising the following questions: 
he student stand up un 
the student show in h 
in his social behavior? 
nt in his relationships wit 
ail in order to help the 


1 

2. How well does t der criticism? 
& How much confidence does is ideas? 
4. How secure is the student 

. How successful is the stude 
as elaborated in some det 
as possible. 
ents positionally by writing the 
га fifth of the class) who seemed 
ects of behavior and the names 
Each scale was presented 
each scale inde- 


the other scales. 


h his classmates? 


Ea 
ch of the questions w 


teach 
ache И 2 Sie 
rs make their ratings as objective 


zb 
he teachers were asked to rate the stud 


the n 
to bara es of the seven (or, approximately 
nk highest in each of these particular asp 


of th 
e seven who seemed to them to rank lowest. 
The teachers were asked to try fo use 


o ratings assigned to students on 
groups. 


опа 
а separate sheet. 
Pende i т d 
А ntly without regard t oom 
atin ived for si 
ES were recei for ых а 
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C. STATISTICAL PROCEDURES AND RESULTS 


Does the response-form have adequate statistical coherence? The answer 
to this question was sought as follows: "Total scores were calculated for | 
experimental group of 277 subjects. The booklets were arranged in а 
from highest to lowest scores. The booklets representing the et A 
per cent of the scores and the lowest 27 per cent of the scores were remove : 
The proportions of "self-rejecting" responses for each item were determine 
for the upper 27 per cent and for the lower 27 per cent. The coarctation 
value for these two proportions was then cbtained in the Table prepared by 


А ~ ation 
Flanagan on the Values of the Product-Moment Coefficient of Correlatior 
in a Normal Bivariate Population. 


1. Reliability of the Response-Form 
The data in Table 2 give an indication of the st 
response-form by showing that the 
to a statistically 
total scores. 
Table 3 shows that the self- 
correlation between the equival 
of subjects. The reliability с 


atistical coherence of the 
great majority of the items er 
reliable degree between the extremes of the distribution О 


r of the response-form (i.e., the coefficient of 
ent halves) is highly satisfactory for all groups 
oefficients range above .90. 

TABLE 2 


, INTERNAL CONSISTENCY OF THE REsPONSE-FORM 
Correlation coefficients between item: 


s pro- 
ѕ and total score estimated by Flanagan's pre 
cedure from upper and lower 27 per 


cent of the group (N — 277). 
r Frequency r Frequency — 
.00-.045 1 40-445 —— 3 
.05-.095 3 45-495 25 
-10-.145 1 .50-.545 18 
-15-.195 2 .55-.595 16 
:20-.245 3 .60-.645 13 
.25-.295 5 165-695 15 
30-.345 5 20-745 . d 
35-395 4 .75-.795 2 


COEFFICIENTS (Correctep) 
Subjects 25 
Sex Mean age N Range Меп SD Reliability 
Boys 17.28 277 16-619 230.07 3 
р 127.91 
Boys 14.34 97 73-572 260.16 98.34 p 
Girls* ^ 1697 196 48-628 І | 
Girls 14.50 113 72-588 —— 
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Table 3 indi i 

5, e 3 indicates that the scores are widely distributed and satisfactory 
measuri i istributi " 
weh ques group differences. ‘The distributions are not perfectly sym- 

rica —— ; i Р 
(Wh al, however, the mean in every case being closer to the lower scores. 
ther this skewness indicates а statistically significant. difference from 


normality : 
rmality has not been determined.) 


2. Relationships between the Clusters of Items 
relationship among the 13 clusters, as 
it was necessary to obtain (а) the 


ns among the 13 clusters. 


T We 
de о demonstrate statistically the 
termi a: M as 
reli "sh by five independent judges, 
iabili : : 
ability of each cluster and (^) the intercorrelatio 


20 was applied in order 
Since the response-form as à whole, or in 


e for the study of groups of indi- 


s | o йыда Formula to estimate the inter- 
a ES 
М consistency of each cluster. 
$ arte "US «4 rt " 
Fora is intended primarily as à techniqu 
i " m г ae 
uals, coefficients of .50 or higher were regarded as adequate indicators of 
he j 5 те её v. Ms. 
lee internal consistency of the clusters. For differentiating groups of indi- 
iduals Ы А s 
uals, the error elements will tend to cancel out, even with coefficients 
as low as .50 
TABLE + 
e 13 clusters, Items, Item Reliabilities, and Extent of 
dges in placing items in the given cluster. 
C 9 — = i am к 
luster 1, One's own attitudes toward the self dependent on attitudes shown toward 
(6 items) 


C "о 
A Бх ш чүм of four of th 
ment among the five ju 


Ite one by others 
de a s m mo OY 119 
er 335 33 ar «755 E AT 
in Judges agreeing 
ка Placement of item 5 5 + + 3 3 | у 
“luster 2. Inability үп standards аз а guide to behavior (8 items) 
jiem No. S di ин Ts s » 66 73 87 110 126 
Nove i 535 151 495 .515 .55 .675 .615 am 
“ОЁ judges agreeing d 5 ; А 5 4 
In Cluster 5. Feeling of not being respected by others (5 items) 
ie as ou S Z 131 
oe fj 65 275 .66 .695 .73 
-of judges agreeing + 5 5 5 5 — 
i u S ems 
I Cluster 4. Feeling of being rejected by others (9 ! "^ 
tem No 57 2 78 $i 109 
Мет р" à A4 ш а 4 ges 605 60 % 
о. H ў P E й 3 
— of judges agreeing 4 5 3 mcs 
n seem to be 


most of the items of the response-form 
illustrates the 


rs, Table 4 il 


he clusters- 
puted 


O А " 
n а judgmental basis, findings ob- 


classifi 
assi E ч 
ай ea into meaningful cluste 
ained in с : A 
A in connection with four oft 
matrix of intercorrelations was com 


for the 13 clusters. Since 


Cluster I II ш IV у VI VII VIII IX x XI XII XIII тож 
І 422 409 491 .400 «518 .336 466 .501 ++ .500 414 +398 630 
IT 433 .510 470 443 -370 .310 .502 +07— .593 .368 .393 .644 
III #17 .609 „551 .501 371 -633 404 SH 475 +511 .733 
ІУ .699 591 -627 411 -703 -504 -604 .551 .562 832 
у .535 491 401 599 437 545, 514 486 751 
VI 497 .383 535 473 .557 465 511 ‚713 
ҮП .281 .523 437 .569 .502 4453 713 
VIII 456 412 .362 446 .363 561 
IX -507 -625 -588 -570 .807 
X 497 .515 429 .709 
ХІ .513 .509 287 
XII 488 411 
XIII 642 
No. of 
items 6 8 $ 9 10 6 9 5 13 12 11 5 4 
Mean 1.79 1.70 1.95 2.34 2.37 1.71 2.99 1.25 2.88 4.34 2.61 1.78 69 
SD 1,38 1.95 1.28 2.17 2.32 141 2.70 1.29 2.47 2.95 2.65 1.46 - 1.06 
gp A .398 718 542 -689 .723 456 795 575 .62 274 266 4255 ADF 


“Correlation of cluster with total score on response-form. 
**Internal consistency of each cluster according to Kuder-Richardson Formula 20, 
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the clusters are assumed to have the same sub-stratum of “self-acceptance-self- 
Tejection” it was thought that a good many of the correlations would not be 
near zero; it was also expected that some of the clusters might show close 
relationships, 


It was thought that if the coefficients of internal consistency were satis- 
actory and the coefficients of correlation between one cluster and the other 
clusters Were found to be much lower than the maximum permitted be che 
coefficients of internal consistency, this could be taken as statistics evidence 


for a certain amount of uniqueness of that cluster as distinguished from the 
other clusters, 

Tt was the opinion of the investigator that a more rigorous method for 
termining the degree of uniqueness for each cluster, in relation to all the 
other clusters, was not essential for the purpose of the present study, which 
|5 Ot to provide independent measures in the form of clusters of items, 


ut which is, rather to determine the kind of statistical relationship, differ- 
ential or not, that exists among the logically or psychological posrulered 


Components for the group of subjects studied. —— sidence for satis- 
Within the purposes of this study, there 15 e бе ne ed, d 
"Cory internal consistency of at least 10 of the 13 S " 795. The 
able 5, These 10 clusters have coefficients ranging from . 50. ati um be 
coefficient for Cluster XIII is .4937, ог pretty ET Ёз the coem. 
accepted with reservation; the coefficient for Cluster T : n j 
cient for Cluster I is .3985, making this the [ез ae м : | "m ring de- 
The intercorrelations, in relation to the reliabilities, pet à eA 
Brees of statistical differentiation among the clusters. Set e iqueness 
Gents are low enough to indicate reliably a substantial ба с Mp е 
OT the given clusters in relation to each other, as for кы eB tha 
and VILL, with reliability coefficients of .718 and 575 respecte m 
Coefficient of correlation is .37. The clusters are eee 2 he self n For 
aindards as a guide to behavior” and “Unworthiness М nl 575, vespe 
lusters VIT and VITT, with reliability coefficients of .795 an “Feelings of 
med the coefficient of correlation is .281. The clusters = — 
“ality in social situations” and “Unworthiness of the self. 
em clusters seem to show substantial i qoe weed ps 
b Clusters, аз for example, Clusters IT and VI * nability X n 
spe... Andards as a guide to behavior" and “Unworthiness of the self? Ye 
^. Cluster II, with a reliability coefficient of .575 has four coeff. 


Correlation in the .30's, five in the -40’s, and three in the „80%. 
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Cluster VIII with a reliability coefficient of .575, has correlation coefficients 
ranging from .281 to .466. 

Some of the clusters seem to show close relationship. Clusters IV and V 
with reliability coefficients of .689 and .723, respectively, have a coefficient 
of correlation of .689. These clusters are “Feeling of being rejected by 
others” and “Expectance of attitudes of hostility from others toward self.” 
Clusters IIT and IV, with reliability coefficients of .54 and .689, respectively, 
have a coefficient of correlation of -717. These clusters are “Feeling of not 
being respected by others” and "Feeling of being rejected by others." Clus- 


ters III and V, represented in the two preceding examples, have a coefficient 
of correlation of .609. 


If the purpose of the present study were to provide independent measures, 
Clusters III, IV, and V might perhaps reasonably be combined since they 
correlate highly, particularly in view of their very 
sistencies. But the purpose of the statistical analysis of clusters was to have 
an indication of the kind of statistical relationship that exists among the 
several logically or psychologically postulated components, for the group of 
subjects studied.? It would also be worth while to explore relationships of the 
qualitative nature of the clusters but this exploration has not been under- 
taken. 

The correlation coefficient of each cluster with the total score is in every 
case larger than the correlation of each cluster with every other cluster. 


satisfactory internal con- 


3. Other Results 


а. Age averages. The results were computed for two groups of boys 
differing in age. One group consisting of 277 boys with an average age of 
17.28 showed an average score of 230.07. A younger group consisting of 
97 boys with an average age of 14.34 showed an average score ot 260.16. 
In other words, there was a difference of about 30 points between the tw? 
averages. The ratio of the difference between the means to the standard 
error of the mean difference is 2.388 indicating a larger difference than might 
be expected by chance. The older group of boys tended to be more variable 
than the younger group. Reasons for the higher self-rejection score among 
the younger boys have not been explored. Differences between groups of 
girls had not been computed at the time this report was written. 


a 


б H H H H S M 
ЗАз the writer sees it, at this point, the fact that some groups of clusters sho" ss 


high degree of relationship while other clusters show substantial independence, 
the group of subjects studied, indicates that ‘ 
appear differently when approached in different ways and suggests the poe rent 
that with other groups of subjects, the grouping of clusters might appear in diffe 
patterns or the clusters might show greater independence. 


SARAH SCHERER SPIVACK 201 


5. І Academic achievement in relation to attitudes toward self. In com- 
кш based on results obtained for 277 of the young people it was found 
ка the correlation between academic achievement and scores on each of 
the 13 clusters and on the instrument as a whole were practically zero. The 
coefficients of correlations ranged from .013 to .099. 

й г ratings. The relationship between teachers’ ratings and 
Moses » a response-form varied according to the basis of the rating. Twen- 
stents эз A: were named when teachers were asked to rate the seven 
wail mt. ipsus the кемен аш (шгген ised Ше ласа How 
vro esed quii cic erie prata 
Broups were 199.6 and 275. | The aso of the difference to ihe "pde 
B and 2/2 Я 1e rath LIE аг 
error of the difference was 2.10. This finding indicates that students who, 


according to teachers, suffer the greatest loss of morale when criticized by 
toward self-rejection when judging 


Others, also show a distinct tendency 
themselves, 
ee and quite unreliable differences appeare hy gar 
1 and those who rated low on " How secure 15 the student in his social be- 
avior?” Were compared with respect to self-acceptance-self-rejection scores. 
een rated with respect to "How successful is the student in his relations 
220,7 15 classmates?” the respective means of the high and low groups were 
fee 263.5. The ratio of the difference to the standard error of the 
ce was 1,40. 


d when those who rated 


D. SUMMARY 

statistical reliability of an instru- 
f-acceptance-self-rejection. The 
a 132-item form by means of 
asciously evaluates himself or 


Mrd ui deals with the content and 

instrument Б appraisal of certain aspects of = 
Which th i S self-rating device consisting O 

claims a respondent can reveal how he cor 

The ; view himself. 

м instrument was administered to several hundr 

Te oie d indicate that the instrument seems to 

and effective means of getting information con 


Ways ; 1 
im in which a person views himself or professes to 
Mself, 


ed high school students. 
provide a substantially 
cerning some of the 
think that he views 


vere compared with four ratings 
arisons showed no relationships 
are most affected by criticism 
eir relations with others 


ons каше on the response-form W 
While tw teachers two of the four comp 
Tom wie. of them indicated that students who a 

ers and who seem to be less successful in th 


also 
tend to have more negative attitudes toward themselves. 


У GY 
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categories of self-appraisal, It appears that there are several е 
self-evaluation which, while interrelated, also show an appreciable egre 

ence, | 
үг е не Provides а basis for further study of relationships чен 
the ways in which People view themselves or profess to view themselyes po 
other factors such as circumstances in their lives at home or at school; t а 
relationships between People’s views of themselves and the ways ae 
viewed by others, In conjunction with other data, the instrument ж 
also be used to study the relationship between the manifest or па 
recognized or professed ideas people have concerning themselves (as sia "» 
the Tesponse-form) and latent or "unconscious" attitudes that influence t is 
attitudes and conduct аз observed in them or imputed to them by clinical psy- 
chologists or Psychoanalysts, 
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A TEST OF THE MAGNETIC THEORY OF HOMING IN 
PIGEONS* 


Department of Psychology, Florida State University 


ARTHUR R. ORGEL AND James C. SMITH! 


A. INTRODUCTION 


f One of the most fascinating but still speculative of behavioral phenomena 
15 the ability of various species of birds to return to their nests from great 
distances, This ability, called homing, is perhaps most familiar in pigeons. 
Homing pigeons, with proper training, are able to home to their lofts from 
distances up to several hundred miles, even over unfamiliar terrain. Ап 
*qually mysterious phenomenon is the ability of some species of birds to mi- 


rate many thousands of miles. Thus, the golden plover is known to travel 
While homing 


2,000 miles from Alaska to Hawaii, all over water (5, 8). 
and migration are sometimes treated separately (8), some authorities feel 
that the underlying mechanisms involved are essentially the same (lo) 

In an attempt to explain these abilities, many theories have been propounded. 
Some, such as the "mysterious force" (e£ extra-universal ) or simple “in- 
Stinct" theories we may reject on the basis of a priori tenets of science. Others 
deserve more careful study because they are amenable to experimental tests. 
Of the latter, one in particular has been the topic of much m and dis- 
Cussion in recent years. This is the magnetic-vertical-coriolis theory pro- 


Pounded by Yeagley (9, 10). e 
Yeagley's theory supposes that pigeons are able to bore Er s mr 
essential factors: (a) sensitivity to the effect of flying Pp. с 
Magnetic field, (b) sensitivity to the forces produced by t ре" om 
acting on masses moving over its surface in a straight os mis ne, 
апа (c) visual sensitivity to land speed. Yeagley asserts t А T c 
these three factors, a bird is able to recognize its home co Bd with 
Section of “д кн е line in the earth’s magnetic vertica 
characteristic line of latitude” (9, P- 1039). 
Yeagley and his collaborators have done 


imr. e 


* H 
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past several years in an attempt to test the validity of this theory. Л ead 
various experiments have been of a large-scale, statistical type; and many 
have provided suggestive but by no means conclusive results. The work 
of Gordon (3), on the other hand, appears to contradict Yeagley's results. 


B. PnonLEM 


The study described in this paper represents a laboratory attempt to test 
the basic tenet of the Yeagley theory—i.e., that pigeons are sensitive to the 
effect of passing through a magnetic field. Specifically, the experiment tests 
the effect of magnetic lines of force moving through stationary pigeons, but 
from the standpoint of the electromagnetic effect, it makes no difference 
whether a conductor cuts lines of force or vice versa. Moreover, Yeagley 
(9, р. 1040) has emphasized that his theory asserts that “the laws [of bird 
navigation] obeyed are the same or analogous to the electromagnetic effect. 

The conditioning technique was employed entirely throughout the pres- 
ent experiment, with electric shock used as the US. The design, however, 
immediately raised several problems, the solution of which, incidentally, has 
provided some information of a mo 


re general interest to comparative psy- 
chology than was our original intent. 


The first requirement was to establish a kind of norm or level of condi- 
tioning in pigeons when electric shock is the US. Since a search of the litera- 
ture revealed no examples of electric shock h 
with these animals, we undertook the conditi 
shock method (6). The results of this p 
factory, showed a very slow rate of le 
consequence it was decided to use the 
as to profit by the positive tr 


aving previously been employed 
oning of pigeons using the buzz- 
reliminary study, although satis- 
arning in reaching the criterion. Аза 
same animals in later experiments, 50 


ansfer in learning that might be expected through 
stimulus substitution in already-conditioned birds. 


raised the problem of how much transfer mig! 
shock conditioned pigeons are subjected to training with a second stimulus- 
shock sequence. Consequently, our second problem was to attempt to con- 
dition birds that had already been buzz-shock conditioned to a light-shock 
sequence. The last problem (which in reality was to have been the first 


problem) was to attempt to condition the same birds to a magnetic-field- 
shock sequence. 


сада t "niis 
This decision, of course 


ht be expected when buzz- 


" nt 
The experiment as a whole may be regarded as a study of the developme! 
of “learning set” in the traditional conditioning situation (4). 


Y 
о 
чл 
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C. METHOD 
1. Subjects 
ivia (L), of the homing variety, both 


Tw T" : 5 Ў 
wo female pigeons, Columbia 1 
used throughout the entire experiment. 


approxima 
Pproximately 2-3 years of age were 
2. Buzz-shock Conditioning 

"- B birds were placed in an 18 in. square lucite box or cage, the floor of 
vhich consis ipti Ў 
h ch consisted of an electric grid constructed of parallel 14 in. brass rods 
spaced 1% i eager П А 
ed L5 in. apart. To insure constancy of the visual environment through- 
ou x : : i 
a phases of the experiment, the lucite box was mounted in the center 
› ү а М Н ic-fi i 
of the vertical solenoid to be used in the magnetic-field-shock sequence ( vide 
infr, : : 

ifra). Grid current could be varied from 0-1,600 volts by means of a 
Wachs T А Н 

wíac. Voltages were obtained from а step-up transformer energized by 


60-cycle alternating current. 

An ordinary door-bell buzzer placed about two feet from the subject 
was the CS. The timing and duration of both CS and US were controlled 
Length of buzz was 2.00 sec., the last .11 sec. over- 
15 was varied randomly from 32 to 
very fifth trial. 


ne an automatic timer. 
oe with shock. ‘Time between tria 
2 seconds. Shock was omitted on approximately e 
The birds were allowed two daily habituating periods of 20 minutes 


each in the lucite cage before any conditioning was attempted. Thereafter 
er day of the buzz-shock sequence until 


each sub; А à 
is subject was given 20 trials P dre 8. 
he conditioned behavior reached а criterion of 19 CR 5/20 trials, ог рег 

adjusted, whenever 


Cent. During each daily session the shock voltage was 
Necessary, so as to maintain an approximate uniformity in the magnitude of 
the UR. The grid was cleaned daily and the birds’ feet were washed and 
ca allowed to dry for 15 minutes before each session. Wings were clipped 
in: Ofer: ito prevent the S's from avoiding the grid by flying above it. 
sessions were conducted in a sound-insulated room 
h day. The experimenter was hidden 
à The automatic timing device 
ises OF unknown cues were 
uced by à 1 


i The successive daily 
at a n н i 
і approximately the same time eac 
r " isi 

om the animals by а one-way-vision screen. 


and other apparatus which might emit threshold no 


-wa 1 
Illumination was prod Q0-watt bulb 


heu s 

iae in another room. 

Suspended four feet above the саре. 
8. Light-shock Cond 


ame 


two feet over t 
as as before. 


itioning 
as for buzz-shock condition- 


vere the 5 
a he cage was sub- 


i The apparatus and procedur! 
i except that a 200-watt bulb suspended 
Stituted for the buzzer. Illumination betw 


een trials W 
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4. Magnetic-field-shock Conditioning 


A solenoid 20 in. square and 54 in. long was constructed on a wuoden 
frame. This was achieved by winding the frame with No. 16 Formvar 
magnet wire, five turns to the inch. The axis of the coil was vertical and 
the conditioning cage rested at its center. The solenoid thus extended 18 
in. above and below the cage, so as to surround it with a uniform field. 
Neither solenoid nor cage contained any magnetic metals in their construction. 

The magnetic field generated by the solenoid rose from 0 gauss in the 
same direction 120 times every second. This varying field was produced by 
passing 60-cycle alternating current through a full-wave frequency rectifier 
and a 1:1 transformer. The strength of the field was then kept constant 
during the training by means of a variac and ammeter in the solenoid cir- 
cuit. The maximum intensity of the magnetic field was maintained be- 
tween 4.5-5.5 gauss, which is approximately 25 times the intensity of the 
earth’s field. The presence and strength of this stimulus were checked by 
a gaussmeter. 

The magnetic field thus produced was substituted for the buzzer and light 
used previously. Timing and procedure were as before. 


D. RrsurTS 


The UR which was elicited by the electric shock may be described as a 
rapid withdrawal from or avoidance of the grid, characterized by flapping of 
the wings and jumping. Its duration was less than one second. The ex- 
perimenters were amazed to find that the strength of the e.m.f. necessary 
to produce a consistent response of this nature varied between 250 and 850 
volts, generally falling in the region of 450 volts. These unusually high 
voltages (when compared with those required for similar responses in other 
organisms) are no doubt a function of the high electrical resistance of the 
scaly feet of the birds.? 

During the course of the experiment three types of CR’s could be dis- 
tinguished. These were: (a) side-to-side head movements, 


: ; accompanied by 
stretching of the neck, which will be referred to hereafte 


rae 
r as "peering ; 


"Independent measures of the electrical resistanc 


mental birds yielded values that varied from 100-300 megohms. Hence the amount 
of current employed to motivate the birds was roughly 3 microam егез. While the 
voltage value was then much higher than that needed to БЕЛА many other or- 
ganisms, the current value was a good deal smaller. In terms of power, however: 
the value is several milliwatts, which is comparable to the ower КШ Де to moti- 
vate other animals. These findings may have some БЕЗЕ on the current COn- 


troversy over whether it is voltage, current, or f : zat- 
: i power that i s ү; motiv 
ing animals. d s most relevant in 


е of the feet of one of the experi- 
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(0) walking, running, or stepping, which will subsequently be called “Wwalk- 
ing"; (c) lowering of the tail feathers until they touched the grid. The 
last response, which might or might not accompany the other two reactions. 
was highly inconsistent and variable. Consequently it is not considered A 
the quantitative treatment of data which follows. The peering CR was 
the most rapidly established, reaching the criterion of 95 per cent after 100- 
200 buzz-shock trials. But since this response frequently occurred between 
trials without apparent external stimulation, and since walking was a much 
more obvious and clear-cut reaction to the CS, it was decided that the trials 
be continued until conditioned walking was obtained 95 per cent of the time. 

The number of trials required with each experimental sequence to ob- 
r cent conditioning for both the peering and walk- 
d 2 present Vincent 
three experimental 


tain a criterion of 95 pe 
ing responses are given in Tables 1 and 2. Figures 1 an 
curves (7) of the learning that took place under the 


N TABLE 1 
UMBER ОЕ TRIALS FOR SUBJECTS TO REACH CRITERION FOR PEERING RESPONSE UNDER 
THREE EXPERIMENTAL CONDITIONS 


Trials Criterion reached 


Experimental 
condition Bird 4 Bird B Bird 4 Bird B 
Buzz-shock 120 180 100% 100% 
Light-shock 40 60 100% 100% 
agnetic-shock 1,000 860 — 
TABLE 2 


CRITERION FOR WALKING RESPONSE UNDER 


NUMBER or TRIALS FOR SUBJECTS TO REACH 
TAL CONDITIONS 


‘THREE EXPERIMEN 


Criterion reached 


Experimental Trials е 1 
condition Bird 4 Bird B Bird 4 Bird B 
Buzz-shock 820 820 95% 95% 
ight-shock 180 260 95% 95% 
agnetic-shock 1,000 $60 — 


he two subjects combined. ‘These 


Conditions for both types of CR’s for t А 
k place during the mag- 


Tesults show clearly that no apparent learning too 
netic field-shock training trials. 


E. Discussion 
shock conditioning is undoubtedly 
he sound to the light stimulus. 
der conditioning with constant 
However, the 


The reduction in learning time for light- 


oia a result of positive transfer from t 
t may also be regarded as a case of higher or 
Motivation (2) or as the development of a learning set (4). 
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writers do not feel justified in assuming that the more rapid learning of the 
light-shock sequence is due wholly to these factors. The difference in sense 
modalities employed may also have exercised some effect, since it is likely 
that pigeons react more readily to visual than to auditory cues. 

For the same reason it cannot be categorically assumed that the pigeons— 
even if sensitive to magnetic lines of force—would learn a magnetic-shock 
Sequence more rapidly than they learned the buzz-shock sequence. Оп the 
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other hand, if they are capable of responding to a magnetic stimulus at all, 
it would certainly be supposed that they would show some evidence of learn- 
ing in the experimental situation. Results indicate, however, that the birds 
Were completely unable to build up an association in the magnetic-shock 
Sequence of this experiment. There is not the slightest evidence even of the 
beginning of learning, although more magnetic-shock trials were given than 
in either of the other two sequences (see Figures 1 and 2). 

The conditions of this experiment were circumscribed and narrow, how- 
ever, and hence there are several reservations or qualifications regarding 
whatever conclusions may be drawn from the data. These apply both to 
the limited scope of the results and to any evaluation of the Yeagley theory 
which may arise from them. 

A first and most obvious qualification is that the study employed only two 
Subjects, The sample is therefore not representative and the results must 
be regarded as preliminary and suggestive rather than conclusive. However, 
We might qualify the qualification, so to speak, by pointing out that both 
birds were of the homing variety and had had previous, satisfactory training 
in homing to their lofts. 

A second qualification is that the experimental design does not duplicate 
Conditions as they are in nature, and, consequently, as they are treated in 
Yeagley’s theory. While the magnetic stimulus used here passed through 
the intensity of the earth’s magnetic field to a value of approximately 25 
times the earth’s field and did this 120 times per second, it may have pre- 
Sented these intensities too rapidly, too intermittently, or in some other way 
Which might affect their reception. 

A third qualification is the possibility that the electric shock may in some 
Way have interfered with the pigeon’s receptivity to a magnetic stimulus. 


Е. CONCLUSIONS 


l. Pigeons can be conditioned by the buzz-shock method, although the 
Progress in learning with this method is considerably slower than with some 
Other organisms. 

2. Shock of the order 250-850 volts is necessary to obtain a consistent 
unconditioned reaction of jumping or hopping. 

Nus major types of CR were elicited with this method: (а) "peer- 
Ing" side to side movements of the head acompanied by neck stretching, 
and (4) "walking," which includes stepping or running. 

Light-shock conditioning of the pigeons which had previously been 
buze-shock conditioned took place in approximately 14 the training time 
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needed to establish the original buzz-shock conditioning. This is partly a 
function of positive transfer from one learning situation to the next, and 
it may also be due in part to greater sensitivity to visual than to auditory 
stimuli. 

5. When given 860 and 1,000 trials with a magnetic-shock sequence, 
the pigeons, although previously buzz- and light-shock conditioned, showed 
no evidence of learning whatsoever. As indicated by the method used, this 
inability to learn would mean that they are insensitive to the magnetic 
stimulus employed. 
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THE LEARNING OF ROLES AND OF CONCEPTS AS TWIN 
' PROCESSES* 


Department of Sociology, University of Chicago 


ANsELM L. Strauss 


The phrase “system of réles” signifies that no rôle stands by itself, but 
gets its characteristic definition from relationships with other rôles. Im- 
Plicit in this phrasing of the matter is that when anyone learns about a 
rôle, he learns what associated róle-players expect and permit of each other 
and what they, in turn, are obliged and allowed to do. Rules of the game, 
norms, govern these relationships—even when relationships are in flux, as to 
а certain extent they always are. 

It follows that the central locus of research on the learning or acquiring 
of réles must be on réle relationships. ‘This paper will deal with the classi- 
ficatory character of réle relationships and show several implications of 
this for studies of role learning. Data drawn from a study of children’s 
learning of concepts and róles will demonstrate the fruitfulness of the analy- 
Sis in an area where, as Sarbin remarks in a review of róle theory, "genetic 
accounts of róle expectations . . . are virtually non-existent” (7). 

Róle-players participate in a network of relationships. Rôles interlock 
and intermesh. Viewed abstractly this network or system of róles involves 
Classes of persons (publishers, writers, readers, printers), classes of acts, 
Classes of rights and privileges, and so on. Insofar as there is agreement 
among róle-players on what classes of acts go with what classes of persons, 
there are smoothly functioning relationships among them. Insofar as there 
is misunderstanding as to what class of acts properly goes with what cate- 
Rories of persons, then róle relationships are disturbed: as when a young 
interne new to a hospital insists upon acting as he conceives а doctor should 
act, thus taking away from a nurse certain tacitly held privileges that go 
With the róle of nurse in this particular hospital setting.’ Persons new to 
апу róle system must always learn, it is generally recognized by students 
ОЁ social organization, what are the real róles, or informal organization, as 
Over against the officially promulgated formal organization. А 

All this is tantamount to stating that a system of rôles can be viewed as a 


Se 
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conceptual system, wherein the classes or concepts are defined in terms ini 
various reciprocal relations. An example or two will help make this clear 
if it is not already so. Oranges and lemons are classes included within the 
class of citrates, which in turn are fruits: so that apples and oranges are 
related by definition. So far as action is concerned, both may be served in 
a fruit Salad. Likewise nurses, doctors, and secretaries are classes who con- 
stitute part of the working staff of a hospital department, who are set apart 
from each other in certain defined ways, and in turn are linked together 
in certain other ways with regard to patients. The examples are trivial, 
but the point, made in books on logic, is that classes are related in classifica- 
tory systems: and róles, róle playing, and róle relationships may be so viewed. 

Current discussions of róle learning tend to focus overmuch upon the face 
to face character of róle playing, and tend to treat learning as a somewhat per- 
sonal direct matter. The person learns the róle by modeling his behavior after 
another, by being taught his place or his lesson by the counter róle-player 


(son and mother), by means of reward and punishment, etc. The teaching 
may be intentional or indirect, but 


the learning situation is generally con- 
ceived as taking place in 


an interpersonal context. A great deal of róle 
learning takes place, of Course, in such situations. But to state the process 
in this way is to miss an important implication of what a rôle system consti- 
tutes. Many réle relationships are extremely abstract—as for instance those 
that exist between Negro and white, or between wife and husband. The 
relationships are made manifest through concrete, visible acts; but their 
abstractness and often their impersonality are made clear when one tries to 
explain them to children, or when representatives of these classes of persons 
plead before courts of law. To place so much reliance upon direct inter- 
personal learning of rôles both underestimates the conceptual character of 
rôles and understresses the interpretative char: 
those rôle relationships that seem most concrete and visible, as say that be- 
tween a teacher and pupil, are like icebergs in that much of their meaning 
simply is not visible to the youngster, and only gradually will he discover 
the fuller extent of this set of relationships. We are underscoring, and per- 
haps overstressing, the remark of Newcomb (following the writing of G. 


Mead) that the process of rôle learning is greatly facilitated by the develop- 
ment of language (4, p. 307). Studies of rô 
ought to take this conceptual 


Á Р even 
acter of direct perception. Ever 


le learning, we are suggesting, 
aspect of róle-playing into full focus. 
Conceptual learning occurs at every age past the pre-lingual months. The 


conceptual systems of young children are deficient from the standpoint of 
P : : ; 
adults in knowledge and usually in terms of logic. However childish they 
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May appear, the child’s conception of relationships between persons, things, 
and acts, are nonetheless conceptions. A model for conceptual learning was 
Presented in a series of earlier papers that deal with children’s conceptualiza- 
tions of monetary relations. The gist of the model is that, in children, the 
content of concepts undergoes continuous change. 
Hypothetically one could imagine that while formation of a given con- 

cept, X, might be prerequisite to others, formation of the latter might leave 

concept X unchanged. This does not happen for there is a propulsive and 

interactive character to naming and renaming. As new classifications are 

formed, the meanings of old ones change, become revised and qualified, 

so that little remains of the initial or early meanings of concepts 

(9, р. 285). 
As conceptualizations approach the adult ones, they become more like the 
latter in scope and completeness and become from the adult’s point of view 
More knowledgeable and less erroneous. This implies that the child’s initial 
8tasping of rôle relationships not only is deficient, but is deficient in ways 
not necessarily accidental. If his conceptualization is erroneous, it never- 
theless has its own organization. 

Hartley and his associates (2, pp. 387-98), in an interesting exploratory 
Paper a few years ago, suggested that there might be some developmental 
logic Connected with what róles seemed to the young child to be compatible 
and incompatible. Children were asked questions like “Сап you be both 
Jewish and American at the same time?” and “Is this father still a father 
when he is a mailman? 15 this mailman still a mailman when he is a father 
at home?" Hartley hypothesized very tentatively that there tends with 
Increase in age to be a progression through four stages (2, p. 390) : (a) The 
individual is perceived as identical with and limited to the single rôle in which 
Ne is momentarily observed (4 or B). (b) The individual is perceived as 
having at least one continuing réle plus a number of momentarily occupied 
rôles (always 4, sometimes B). (c) The individual is perceived as con- 
‘isting of all the rôles he occupies (always Æ and В). (d) There is selec- 
Чейу, An individual is perceived as functioning in a permanent or ШОНЫ 
tarily defined réle but retains the potentiality for being other things (4 with 
-. Potential). In this paper no explanation is offered for the progression of 
Stages, In more recent writing (1, p. 527), Hartley has suggested that the 
child’s general confusion over multiple rôles may stem partly from limited ex- 
Perience with réles and partly from intellectual limitations. Apropos of the 
ев he notes an early study of Piaget that л о [үе 
“Pts of citize shi PER and region—which in turn led children to deny 
that One wer ы сона but not both (5). 
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In some materials dealing with children’s learning of monetary ет 28 
we have discerned something of the same kind of denial of the compatibi 
of rôles. There appears to be a fairly regular progression of rôle compans 
bilities, and this progression becomes clarified if one thinks of rôle relation 
ships as conceptual relationships. " 

This, in turn, will point up one of the unexplained points in Hartley 5 
discussion: because although a young child may not be able to conceive of 
his mother as a saleswoman, he can nevertheless conceive of her as a daughter 
of his grandmother. This he can do because in his immature conceptualiza- 
tion of réles, certain ones are conceived as related and others are not. The 
point can be illustrated anecdotally first with an example drawn from con- 
versation with a child of five. The child knew that I had no brother. He 
also knew that I was not a relative of his. His conception of "brothers" was 
that two males went together; and, further, that anyone could have another 
male as a brother if the latter would consent. I said that I would like his 


father to become my brother, and the child having sounded out his 
father and received an agreeable affirmative 
а brother. 


However, 


‚ announced that I now had 

He agreed, too, with understanding, that I was his uncle. 
further conversation revealed that his father already had another 
brother and did not need me, hence I was not his brother. Brother is not 
necessarily a reciprocal relation. In the child's thinking there was а very 
curious inclusion and exclusion of róles, but this is perfectly understandable 
in terms of his level of conceptualization. 

Our investigation of monetary 
but with the various róles impli 
customers, owners, helpers, manu 
described in previous papers, 


А у, 
concepts had not only to do with money 
" H . М 5, 
cated in buying and selling: анн a 
А ; o 

facturers, and middlemen. Using a met 


: red 
stages of concept development were discove 


and described for children ranging from four and a half to eleven and : 
half years old (9). Here are two illustrations involving such róles. А 


Stage I (median 5.4 years) : “Both storekeeper and customer handle mone) 
during . . . transaction. In fact they pay each other. . . . Only the customer 
buys goods, the storekeeper never does,” Stage II (median 6.5 years): 
“Not only is there a maker [of goods], but most of the children understa” 


Е е 
that the storekeeper must pay him, otherwise he does not get the goods. Som 
children realize that when t 


sly store 

he storekeeper buys he is simultaneously st sly 

keeper and customer, although how two roles can be played simultaneoU?* 
remains unverbalized" (9, p. 277-9). І 


А тоге ех 


7 ati- 
А act treatment of some of the rôle compatibilities and incomP 
bilities that 


appear per stage will now be suggested. The résumé wil 
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kept brief, since the main purpose is not to outline precise sequence, but to 
show how sequence is but the obverse side of concept development. More 
exact outlining of sequence of róle conception ought to rest upon a specific 
Study designed for this purpose. 

At an early step in his concept development, the child will deny that two 
rôles are compatible because each appears to him to belong to a different 
World. ('This is akin to the examples given by Hartley.) Сап a teacher 
be a storekeeper? “Oh no, she's a teacher." “No, that would be silly." 
Presumably, too, teacher and storekeeper are essences rather than activities, 
because it does not occur to the child as it does at the next stage that a teacher 
сап become a storekeeper after school hours, or that the storekeeper can 
turn into a teacher after he leaves his store. But when the child admits 
this, then he admits it at first only for those discrepant róles which belong 
to different worlds. He denies that storekeepers and customers (who after 
all constitute mirror roles) can be interchangeable. The storekeeper, even 
though he is conceived as buying in other storekeepers’ stores, is not thought 
Of as a customer and is denied that status. 

The next step that seems to be taken is that the customer, the storekeeper, 
and the manufacturer (who now comes into the picture) are viewed as 
bundles of activity rather than merely as kinds of persons. Hence, they 
may become transformed into each other at successive moments in time. 

his interchangeability is at a much higher level of abstraction than ad- 
"hitting that the teacher and storekeeper can become each other after regular 
Working hours. The child now also makes certain róles simultaneous as 
Well as suce sive, because he sees the three róles in a broader framework. 
A Storekeeper who buys from the manufacturer is simultaneously both a store- 
Хеерег and a customer. A manufacturer who purchases from a storekeeper 
x: simultaneously both a manufacturer and a customer. At the next stage a 
Urther step is taken, when the storekeeper is seen simply as a customer when 
Uying from anyone, including from the manufacturer. Now there is a 
Simultaneity of sint róles somewhat more sophisticated than when a store- 
‘ceper had also to be a customer while purchasing. : 

Next appears a firm understanding that róles not only may be SHCCOSSIYE 
and Simultaneous when complimentary, but that roles actually involve duality 
Or multiplicity. Thus the owner of a store involves being an employer of 


те s k if he chooses to 
Orkers, a customer of manufacturers, and a storekeeper if h 
“ahe, essarily a worker in the store and a 


Likewise, the storekeeper is nec : r Pores 
Customer of the manufacturer. Implicit in this recognition of multiplicity 


. » zi 
a vastly improved conceptualization of “customer —who now is clearly 


216 JOURNAL OF GENETIC PSYCHOLOGY 


conceived as including many other classes of persons besides the visually 
apparent persons who buy in stores. 
The ways in which róles are viewed as contradictory, and hence forbidden, 
or congruent and so permitted, continue even then to be dependent upon the 
child's level of conceptualization. Two or three more examples will be given- 
At the time that the idea of impersonal arithmetic relations is thoroughly 
grasped, the child can see why it makes no difference whether the store- 
keeper gives the goods before receiving payment or whether the customer pays 
first. But for a very long time after (a year or two), the children refuse 
to allow the customer the right to take the goods home, and not pay until a 
day or more later. They do not get the idea that sales transactions аге 
genuinely logical in character rather than merely temporal, and so they do 
not understand the matter of delayed payment or credit. Likewise, ир until 
the age of nine years or so, our young subjects denied the possibility that а 
storekeeper might also simultaneously be a cheat (i.e., cheating deliberately 
by making errors in returning change): because this simultaneity depends 
upon an extremely complex conception of monetary arrangements. One final 
example is provided by our most advanced subjects who, at the age of 11, 
still did not understand about middlemen. It made no sense to them t9 
have a customer who both bought and sold in the function of a mediator ОТ 
middleman. This róle apparently involves an understanding of a more 
complex set of spatial, temporal, and logical relationships than any preceding 
rôle conception. 


Summary AND Discussion 


It was pointed out that system of róles can be thought of as classificatory 
systems. Such systems are learned only partly in face to face or direct learn- 
ing situations, since conceptual relationships have an abstract character 
Children's perceptions of róle compatibility and incompatibility are shown to 
be directly connected with level of conceptual development. "There appears 
to be a fairly regular progression of such role conceptions. The more that 
the child’s conceptualization in general approaches that of the adult, ms 
more extensive are the connections among his cl d the more 
complex, generalized, and abstract therefore js his systematization of гдје 
relationships. The ability to take the rôles of multiple and organized others 
in róle relationships is closely dependent upon linguistic or conceptual learn- 
ing. 

This general theoretical point obviously is applicable to studies 
growth of prejudice, of self and identity, or moral rules, and the like. АРГО 


assifications; an 


in the 
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10) that Piaget's explana- 


Pos о " 
f moral rules, it has been shown elsewhere ( 
t—írom concrete 


tion “ИШҮ 

E for the well known direction of moral developmen 
n n s А : 

в absolutistic notions to abstract and generalized опеѕ—15 suspect because 
€ phenomenon of conceptual development was not taken into account. There 


5 no need to explain moral development by special kinds of social conditions 
а Piaget did, паг by oversimpliied principles like reward and punishment 
or by generalization germ specific to wWet situations. ЕСА 
and of rules grow pari passu, and involved in both are conceptual tiinas 


hes н 
е аге all determinable and can be studied. 
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SOME MATHEMATICAL AND LOGICAL CONCEPTS IN 
CHILDREN* 


Department of Psychology, University of Kentucky 


Betsy WortH ESTES 


A. PROBLEM AND PROCEDURE 
сех bos publication (2), Jean Piaget describes. some "experiments" 
mw aoe reveal how children form mathematical and logical con- 
definite « at what age these concepts are formed. He states that there are 

stages in the development of these concepts. 
ым (1) has summarized many subsequent investigations of the 
lion - propounded by Piaget concerning children's concepts of causal rela- 
Dass natural phenomena. Although Piaget had found clear-cut differences 
fis a n adult and child explanations of causality, and various stages in 
cae of causal thinking, most of the later investigations have 
ai. to find these differences and stages. Deutsche says: Most of the 

(1 псе suggests that degree of difficulty determines the kind of response 
cta 13). And further: "Piaget's classification ot causal thinking into 
T teen types appears to be no longer useful. . . . No evidence was found 

at children’s reasoning develops by stages” (1, р. 99). 

" he present study was designed to determine whether Piaget’s results from 
E Ud explorations in the formation of mathematical and logical 
with pE in children could be confirmed by using some of the same problems 

T children in this country. 
he subjects (Ss) were 14 four-ye 
mi ia. a total of 52 children. 
socio-economic group; 21 from the 


Cord; 
"ding to the Warner-Meeker-Eells Index of Statu 
year-olds was use 


ar-old children, 20 five-year-olds, and 

Thirty-one children were of the 

lower socio-economic group ac- 

s Characteristics (3). 

р low economic group of five- and six- d as a check against 
OSsible bias. ў 

а of Piaget’s problems were presented to 

© The Ss were asked to count 10 small gre 

x 


these Ss: 
en blocks arranged (a) in a 


Straj s хх Р ; 
"ah line, (5) in a pattern, as X XX X (c) piled up loosely by the inves- 
tigator, xx 


R 
ceived in the Editorial Office on September 13, 1954. 
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2. Eight white chips were placed on the table and the Ss were asked to 
take an equivalent number from a box of red chips. The white chips were 
placed in three arrangements: (a) close together, (b) approximately two 

xx 
inches apart, (c) in a pattern, as x x x x. 
xz 

3. Two identical jars were presented and the S was asked to fill them 
by putting a red marble in one jar with one hand at the same time that he 
put a blue marble in the other with the other hand. After about three- 
fourths of each jar was filled, $ was asked to compare the number of marbles 
in the two jars. $ was then asked to pour the marbles from one of these 
jars into a jar of larger diameter, then compare the number of marbles in 
the two jars. 


4. The investigator stuck two match sticks in modeling clay and (a) 
stood them up at each end of a long piece of cardboard. ‘The Ss were asked 
to form a straight line between them with more matches and сау. (^) Two 
matches were placed diagonally on the cardboard and the children were asked 
to form a straight line between them. 


B. RrsurTS 


1. Piaget stated that children of five or six years have not grasped the 
idea of conservation of number so that with change of pattern they cannot 
count correctly. 

In the present study, this result was not supported. If a child could count 
at all, he could count the blocks whether they were in a line, a pattern, ОГ 
piled up. Seven of the 14 four-year-olds, 17 of the 20 five-year-olds, and 
all of the six-year-olds counted all three arrangements correctly. 

2. Piaget had found that his Ss of five years or younger ignored the 
spaces between the chips and believed that the "number is the same if the 
length of the row is the same" (2). If he spaced the row “loosely,” the 
six-year-olds thought that the longer row had more chips. It was not ШП" 
til children reached about seven years that they really understood the com 
cept of number, Piaget concluded. 

No stages were found in the development of the number concept. 
of the 14 four-year-olds, 18 of the 20 five-year-olds, and all of the 
olds had the correct concept of number. The four children at four ап 
years who were unsuccessful in counting the chips were also unsuccessful en 
the blocks, the marbles, and the match sticks. However, they did not show 


d five 
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the earlier stages i i I 
E stages described by Piaget hey j 
А aget. ey just k ki i 
capi ue ci y just kept taking the chips out 
@ s 
9. Tor Pus ү ; : 
Е. г Piaget, this problem is concerned with what he terms а logi 
ce С 3 H 1 ; i5 С 
| gn conservation of quantity. He states that before seven а 
age, if the ы ; роста афар 
E the number of marbles in one jar is higher than in the other d | €: 
t ‚ the child 


thinks that the number has changed. 

<a supported in the present study. When the children 
nee x ice п jar ^» has more marbles?," they would indicate the 
Hs T Жы е it really have more marbles?” The general reply was: 
iila im н ike amer But I put the same іп. It’s 'cause this jar is 
кы ш: n or smaller, or narrower, etc.)." Those who gave this 
ir erm р: 14 four-year-olds, 15 of the 20 five-vear-olds, and all of 
ШЕ ne а 1 hose who did not give this response replied to the second 

t's supposed to," "I put more in," “T don't know." 


1. Pia i 
iaget found that not until seven years, on the average, can a child 


“Бш 
uild га . : ч A 
a straight fence consistently in any direction across the table.” He 


gos this ability the projective concept. 

обы "igi investigation, four of the 14 four-year-olds, 15 of the 20 

Hye ds ifs a and all of the six-year-olds placed the match sticks in a straight 

die oh oh d iagonal direction as well as when the line was parallel with the 

the es ein Those who did not do this either put the sticks all over 

board, ae made a half-rectangle by following the edges of the card- 
if they were successful in one direction, they were also success- 


ful i 
Vin the other direction. 


C. SUMMARY 

supported Piaget's theories 
acquisition of “mathema- 
) that if children could 
f objects; (b) they 
(c) they did not 


In ¢ 
summary А " с 
aS to th nmary, no evidence was obtained which 
tical а i te ase of stages or age levels in the 
an : 
This study found (a 


logical concepts.” 
whatever the arrangement 0 


Count 
. 5, they counted correctly 


id 

not я H H n 

mistak confuse extension of line with increase 1n number; 

"SARE H * . H " . " 

Could ап apparent increase with a true increase in number; (d) if they 
; * Project a straight line in one direction, they could project it in another 


'тесноц also, 
The 
old 


„olds and all of the six-year- 


ve-year 
as that of the middle group. 


жм пагана of eight of the 10 fi 
the lower economic group was the same 
a variable. 


US e 
conomi 
nomic level does not appear to be 
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SEXUAL BEHAVIOR OF C57BL/10 MICE AND ITS RELATION 
TO EARLY SOCIAL EXPERIENCE* ! 


R. B. Jackson Memorial Laboratory, Bar Harbor, Maine 
Joun A. Kixc? 


A. INTRODUCTION 


Socially dominant males have been shown to accomplish more frequent 
matings than their subordinates in flocks of chickens (4, 5), game cocks (3), 
Sage grouse (9), and rhesus monkeys (2). When high ranking males have 
been tested alone with females, they do not always show more sexual activity 
than low ranking males (5). "These observations suggest that the positive 
relationship between dominance and high levels of sexual activity is spurious, 
Since in a competitive situation a dominant male merely has greater oppor- 
tunities for matings. Sexual activity of subordinate males is inhibited by 
the presence of the dominant male. When the sexual and aggression tests 
аге given independently, there is apparently no relationship between sexual 
behavior and aggression. However, no statistical measures of correlation 
have been employed to test for the significance of relationship. 

If there is a relation between sex and aggression, the types of treatment 
which produce differences in aggressive behavior should also produce differ- 
ences in sexual behavior. The early social experience of rats may produce 
differences in sexual behavior (1, 6). It has also been shown (7) that mice 
raised under different social circumstances display different amounts of ag- 
8ression when paired with other mice. Does the same type of early social 
*Xperience have an equal effect on both sexual and aggressive behavior? E 
Positive answer to this question would suggest that sexual and aggressive 
drives are related. A negative answer would suggest that either sexual 
Agressive drives are not related or that the relationship depends upon the 


Situation, 
B. METHODS AND MATERIALS 
1. Subjects а А, 
The subjects were 20 adult male mice of the possa gegen ers 
They were divided into two groups: Group I consisted o 
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were weaned and permanently isolated at 20 days of age. Group M con- 
sisted of 10 mice which were weaned at 20 days and raised with their father 
and male siblings until 45 days of age when they were permanently isolated. 
All mice were kept in two compartment wooden cages, 12” x 6” x 6”. Food 
and water were supplied ad libitum. 


2. Apparatus 


Fighting tests were carried out in wooden cages similar to those in which 
the mice had been raised, except that the partition separating the compart- 
ments was removable. This permitted the mice to come together on an area 
double the size of their living cage. Half of this area was familiar to each 
of the combatants. Sexual tests were made in the living cages of the males. 


3. Procedure 


a. Aggression test. When the mice were 105-115 days old, each was 
paired with another male raised under similar circumstances. Each pair was 
given 10 trials on consecutive days. A trial consisted of removing the parti- 
tion between the living cages of two isolated males and recording the length 
of time until the first vigorous fight began. The mice were separated after 
5 seconds of fighting in order to prevent dominance. Each trial lasted either 
until the mice fought or for 5 minutes without fighting. The fighting re- 
sponse latencies were used as a measure of aggressive behavior. 

b. Sexual test. Approximately 3 months after the mice were given ag 
gressive tests, when they were 6 to 7 months old, they were tested for their 
sexual behavior. Female mice, which had been brought into estrus by .01 mg. 
injections of estrogen (Prygyron-B, Schering Co.) were first tested for re- 
ceptivity by placing them with a sexually active male until an intromission 
was achieved. The females were then placed in the living cage of the males 
for 10 minutes each day for 10 days. The frequency of the male's reactions 
to the female were recorded for smelling body, smelling genitals, grooming, 
abortive mounting, mounting, intromissions, ejaculations, and attacks. The 
response latency to the first intromission was also taken. 


C. RESULTS 


The sexual behavior of mice raised in isolation did not differ from those 
raised in groups with their father and male siblings in frequency of smelling 
the body, grooming, abortive mounting, mounting, intromissions, attacks, and 
intromission latencies (Table 1). Mice raised with others of the same 5€* 
showed over twice as much smelling of the genitals of females as the mice 
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raised in isolation. This difference was significant at the .001 level. Although 
the isolated mice ejaculated more frequently, the total frequency of éjaculas 
tions for both groups was too small for statistical treatment. “There were 
only 22 ejaculations out of a possible 200 for both groups, counting one pos- 
sible ejaculation per trial per mouse. It is interesting that the group which 
apparently showed most interest in the genitals of the females accomplished 


ве, ТАВІЕ 1 
EXUAL BEHAVIOR IN Groups OF Mice RAtsep WITH DIFFERENT. SOCIAL EXPERIENCES 
Mean Mean Mean 

Group I Group М difference t P 
Response latency 6.77 6.06 71 0.74 30 
Smells body 46.1 40.2 5.9 1.10 30 
Smells genitals 32.1 65.2 33.1 4.02 .001 
Grooms 64.4 54.4 10.0 0.99 30 
Abortive mounts 1.9 1.0 0.9 * 
I ounts 25.2 29.8 6.6 0.82 .50 
ntromissions 19.9 25.8 5.9 0.73 40 
Ejaculations 1.5 0.7 0.8 * 
Attacks 8.2 0.6 7.6 » 


*F H tl 
Frequencies too few for statistical treatment. 


Only one mouse is responsible for 73 of the 82 aggres- 
This mouse made no mounts or in- 
ve mice in the aggression tests. 
ave been reported elsewhere (7), 
relation with the aggression 
aggression tests, 


fewest ejaculations. 
Sive attacks shown by the isolated mice. 
tromissions and was one of the least aggr 

Since the results for the aggression tests h 


only the results of the sexual tests and their cor 
In correlating the sexual and 


the fighting response latency was used as the measure for aggression and both 
the intromission latency and the frequency of intromission were used as meas- 
Ures for the sexual tests. There was a correlation (r = .87, Р .001) between 
the frequency and latency of intromissions. The ejaculation latencies and 
the number of ejaculations were too few in number for accurate estimation. 
Furthermore, the exact moment of ejacula difficult to ascertain by 
observation alone, Examination of the females after the tests for vaginal 
Plugs were made as a check on the behavioral observations. 


There was no significant correlation between fighting response latencies 
20 mice tested (r = 08, P .60) as shown 


(Top). When the fighting response 
latencies were correlated with the frequencies of intromissions, again there 
Was no significant correlation (r = -02, Р .80) as might be expected, since the 
‘Mtromission frequency and latency y correlated (r = 87). 

‘gure 1 (Bottom) ‘is a scatter diagram 


Rise we 
ests will be reported here. 


tion was 


and i lee ies 3 
d intromission latencies in the 
y ; in Fi 
У the scatter diagram in Figure 1 


were significantl 
illustrating the relation between 
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fighting latency and intromission frequency. These results indicate that 
sexual and aggressive drives are independent of each other and may only be 
related in situations where aggression is important in obtaining mates. 

The sexual behavior of the mouse has been reviewed by Reed (8), who 
found contradictory reports among the investigators he reviewed. Although 
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FIGURE 1 
(Top). Correlation between fighting response latencies and intromission response 
latencies of 20 C57BL/10 male mice. 


(Bottom). Correlation between fighting response latencies and frequency of intro- 
mission of 20 C57BL/10 male mice. 


FIGHTING 


a complete study of the mouse's sexual behavior was not undertaken here 
some observations were made during the testing procedure. The sexual be- 
havior of the mouse is somewhat similar to that described for the rat ( 
except that the female may possibly be more resistant to the advances of the 
male. The male must actively pursue the female and attempt to mount. 


-— 
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эы ш е їп grooming or nosing her, the female may become 
Miri nile effectively fight him off or escape him, even when she will 
йо Il Once the male has success in mounting the female, he 
-— a egs about her abdomen and palpates with them while giving 
ы m thrusts: A receptive female readily submits to this behavior by 
tana! awing up her head, and holding her tail aside. The rapid pelvic 

e male appear to be searching movements for the vaginal oriface. 


nce . * nae 5 . 
the male has gained intromission, his pelvic thrusts become much slower 


а Ejaculation is seldom achieved at the first intromission. How- 
А jaculation does occur it usually occurs during the first 4 intromis- 
e during the third intromission. No ejacu- 
an 6 intromissions during the 10 
romissions, the 


Slons : S i i 
; most ejaculations took plac 


ations P 
min 5 occurred if the male made more th 
utes ; 
qm of of the test. Some males make more than 6 int 
aximum being 18, the median 9, the mode 2, and the mean 3.66 per trial. 


T І Webs . 
he duration of the deep, slow pelvic thrusts characteristic of intromis- 


Sion may " à 
may be as little as 5 seconds or may last well over a minute. Usually 


urin ч a ‚ 
€ the longer intromissions, ejaculation occurs and the male no longer 
e and usually falls over 


Conti A 
nues his : 4 
ues his pelvic thrusts. He becomes very passiv 

The entire 


On his «: 
m e with the female while maintaining vaginal contact. т 
спе m ке intromission and ejaculation usually lasts about a minute, but in 
Usually i. the entire course of copulation lasted 2:06 minutes. The male 
though чиеггиры the copulatory act both before and after ejaculation, al- 
is eal a times the female will pull away- The sexual bond of the genitals 
tance Н broken, but occasionally the female may pull the male a short dis- 
with 4 сойо. While the male is giving the pelvic thrusts p perdes 
caps i forelegs, the female jerks forward, with short rhythmic iar T 
е зме end shortly before ог at ejaculation, when momentarily bot! 
S are very lethargic and passive. After ejaculation, the males rarely 


аррго, 
ached the females for the duration of the test. 
performance unless the 


h А 
еге are no vocalizations throughout the mating 
ch of the male. A 


emale is tase: 
es is initially defensive and squeaks at the approa' 
Y receptive female is silent. 


D. Discussion 
affect the copulatory activity of rats (1% 
ined until the introduction of a 
1 relations on the copulatory 
sented here. However, 


Prey; 
evio è : 
us social] relations may 


Parti 
cu ee 4 
*male ай; if these relations are mainta 
спау їп heat. No such effect of previous socia 
Ло : А А 
MOF mice was observed Jin) thesexnenment prs 
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the mice in this experiment had different social experiences only for 25 days, 
between the ages of 20 and 45 days after which they were isolated. Any 
possible immediate effect of the different social experience on the sexual be- 
havior of the mice did not persevere after similar treatment of isolation for 6 
months. 

In contrast to its relatively minor effects upon sexual behavior a prepubertal 
exposure of 25 days to other males is sufficient to affect the aggressive be- 
havior of adult male mice (7). This indicates that variation in aggression 
is more influenced by environmental circumstances than is variation in sex- 
ual behavior. Under the conditions of this experiment it is indicated that 
sexual behavior is more innately determined than aggressive behavior which 
is more plastic to the environment. 


'The failure to find a correlation between sex and aggression in mice con- 
firms the work of Guhl (5) done with chickens. Apparently the relation- 
ship so often observed in free-living groups of animals, where the dominant 
male is also the most sexually active animal, is merely the result of the situa- 
tion and does not indicate any relation between the two drives in an indi- 
vidual. The dominant male merely has greater opportunities to express him- 
self sexually because he has subdued his rivals. It is even possible that @ 
socially dominant animal may have less of a sex drive than his socially sub- 
ordinate rivals. In polygynous groups of animals if the dominant male is less 
sexually motivated than his subordinates, he may expend his sexual drive 
before all the females have been bred, resulting in a number of unbred, bar- 
ren females. The aggressive behavior of the dominant male may also lead 
him into so many combats with his rivals that the females may be bred by 
subordinate animals while the dominant male is fighting. Aside from these 
possible restraints on the sexual activity of the aggressive male, there appear? 
to be little chance that the dominant male will diminish his sexual needs by 
fighting his rivals. 


E. SUMMARY 


Male mice raised in isolation from weaning do not differ in their sexual 
behavior from male mice raised with other males from weaning to 45 days 
of age and then isolated. There was a heightened display of interest in the 
genitals of the females among males raised with other males. 

No correlation was found between sexual behavior and aggressive behavior 
when both groups are combined and given sexual tests three months after 


the aggressive tests. 
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SISSINESS AND TOMBOYISHNESS IN RELATION TO 
SIBLING CHARACTERISTICS* 1 


Department of Psychology, University of Chicago 


Hexen L. Косн? 


A. PROBLEM AND PROCEDURE 


As part of a larger study of the effect of a sibling on the personality of 
the child, we explored the question of the relation of sissiness in boys and 
tomboyishness in girls to such characteristics of their sibling as his sex, ordi- 


nal position, and age difference. 

Our subjects were 192 boys and 192 girls of ages five and six years from 
white, intact, native-born, urban, two-children families. These children 
were divided into matched sub-groups of 16 each, representing two ordinal 
Positions, four possible child’s-sex-sibling’s-sex combinations, and three spac- 
ings, i.e., the sibs differed in age by under two, by two to four, or by four 
to six years, The matching of the 24 sub-groups was on an individual basis, 
age of child, socio-economic class of the father’s occupation (2), and neigh- 
borhood of residence (5) being the characteristics considered in the match- 
ing (see Tables 1 to 3 for a description of the groups). A maximum devia- 
tion of nine months was allowed in the age matching but 98 per cent of 
the pairs were matched within six months. Ninety-three per cent were 
Matched within one level on the Minnesota occupation scale (2) [Level 4, 
the farming group, was not represented in our population] and within one 


Tank on the residence scale (5). 

The measures of tomboyishness an 
these qualities on a graphic scale on W 
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TABLE 1 


MEANS AND STANDARD DEVIATIONS OF THE DISTRIBUTIONS OF THE AGES 


Age difference between siblings 
seven to twenty-four months 


Total Difference п 
Description of group number age between 
Subject's of Age of Age of subjects an я 
position subjects subjects siblings their sibling 
Sex of бех of in in (Months) (Months) (Months). 
subject sibling sibship group M c M с м 
м M 2 16 7138 614 8956 685 1819 36 
M F 2 16 69.31 6.23 87.75 7.65 1844 — jog 
F M 2 16 7044 770 89.31 7.580 18.88 107 
Е Е 2 16 71.31 5.24 90.63 6.34 19.31 342 
м м 1 16 68.38 6.08 50.06 5.99 18.31 115 
M F 1 16 71.38 — 7.36 — 5331 91+ 1806 — v5, 
F M 1 16 7044 631 52.69 713 17.75 60 
F F 1 16 70.94 5.71 5138 687 19.56 


as landmarks. For these descriptions, we borrowed from the California Be- 
havior Inventory for Nursery School Children (1). The descriptions stress 
chiefly the possession by the child of activity interests and attitudes charac 
teristic of children of the opposite sex. The checks on the graphic scale were 
converted into scores on a nine-point scale and these ratings in turn were 
normalized on the basis of a population of 498 five-and-six-year-olds, 4.00 
being taken as the mean. An analysis of variance procedure was used 10 
analyze the data. The Bartlett Test indicated there was no reason tO aS- 
sume that the sub-groups were drawn from populations with different vat 
ances. The error term used in computing P was the residual variance 
(see "able 6 for the analysis of variance data and Tables 4 and 5 for the 
group means). 

The children were interviewed for 30 to 45 minutes about their relations 
with their sibling. The detail of this material will be presented elsewheres 
but let us say here that every child was asked each question in our schedule 
and, when preferences were to be elicited, all categories of response were pre" 
sented to the child for choice. For example, we asked, “Would you rather 
play with boys, with girls, or doesn't it make any difference?" We sh@ 
refer to the interview for supporting evidence only and present none of the 
data in tabular form. 


B. RrsULTS AND INTERPRETATIONS 


" T е + ein ess 
Attention to the analysis of variance data in Table 6 bearing on sissin€ 


in boys reveals that the age difference between sibs and the interaction b 
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OF 
SUBJECTS AND ОЕ THEIR SIBLINGS—TWENTY-Four Basic GROUPS 


Ape difference between siblings 
Wenty-five to forty-eight months 


Age difference between siblings 
forty-nine to seventy-two months 


Difference in 


Difference in 
age between 


A age between subjects 

RE of Age of subjects and Age of Age of and their 

M Jects siblings their siblings subjects siblings siblings 

onths) (Months) (Months) (Months) (Months) (Months) 
c M c M c M c M c 1 с 

7 

o 6.07 10563 677 3475 670 68.94 617 129.63 797 60.69 7.79 
7225 633 10888 880 3706 635 7313 703 13175 10.79 58.63 5.97 
7225 630 10769 1002 354 53} 7158 4.26 125.69 7.53 5351 +96 
Ли 542 1079 8920 3513 626 660 $13 1250 ба 5606 5.13 
7006 655 3500  &s1 3606 6% 7275 669 1825 б 54.50 5.82 
717$ 6.04 32,31 3.82 38.56 692 7231 7.51 16.75 6.65 55.566 5.43 
7245 719 3738 1060 3388 709 7056 533 1475 719 5581 449 
: 556 3756 627 3488 602 7338 571 1713 595 5625 — 579 


tween sib spacing and ordinal position are significant. We had expected 
sib’s sex to be an influential variable also, but it was not, although the gen- 
eral pattern of the sib-sex group differences we had anticipated—namely, 
that boys with a slightly older sister would be relatively sissyish—did obtain. 
Among second-borns, whether the sib is male or female, effeminateness tends 


to decrease as sib spacing increases, while in the case of first-borns, there is 
difference between the child and his sib 


rise occurs at the four- to six-year level. 
with second-born boys exceeding first- 
3 at the spacings up through 
-born boys are rated higher 
d activity. Again it is 


а decrease in the trait as the age 
1Псгеазез up to four years but a 
Large ordinal position differences, 
Orns, are to be noted only in the Л/Ё groups 
four years. At the widest sibling spacing, first 
than second-born boys in femininity of interest an 
the МЕ group in which the difference is the larger. | А 
е are left, then, to explain the decrease in ness in boys as the age 

whether the sib is male or 


ases, 
cond-borns than first-borns at the 


isms occur to Us. If the older sib 


h her and her girl friends will 
bring more friends into 
ds will be chiefly girls. 


difference between them and their sib incre 
female, and the greater sissiness of se 
Closer spacings. Several possible mechan 
5 a girl, but near in age, the boy's contact wit 
€ extensive, The sister, being older, will probably 
the home than the boy does and the former's frien 


mie 


d ane code. The first letter will 
In referring to a group we sha ing 


f the siblings; the un- 


ш 1 мег, the sex o $ 
bra ate the sex of the children; the second 1E iren; pm bets Зу 
И hildren and their siblings. Thus, 


wong number, the ordinal posit 
Ses, the range of difference in age һе 


г B onths younger. 
' (49-72) refers to first-born boys who h 49:72: m 
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TABLE 2 
DISTRIBUTION OF SUBJECTS IN TWENTY-Four Basic Groups IN TERMS OF FATHER'S OCCUPATION 

Age differences Age differences Age differences 

between siblings between siblings between siblings 

seven to twenty- twenty-five to forty-nine to 

four months forty-eight months seventy-two months 
ў, " 
Description of group Total Class of father’s occupation 
Subjects numberof Ц II V МУП I H II V VI VI I N HI V VI VII 

Sexof Sexof position subjects 
subject sibling insibship in group Number of subjects 
M M 2 16 5 - 4 7 = = 5 3 4 S = 1 - 5 + 6 - 1 
M F 2 16 2 3 5 $ 1 = 5 2 5 + - - 2 $ 3 + 2 - 
Е M 2 16 х) 3 3 X = = 5 5 2 2 2 - 3 5 4 + == = 
Е Е 2 16 + 4 4 3 1 = 4 4 3 4 1 - 2 3 4 4 3 = 
м м 1 16 4 1 5 4 2 = 6 2 2 6 - - 5 4 4 2 1 - 
M F 1 16 5 1 2 7 1 = 6 2 2 # 1 - 6 2 3 1 3 1 
Е м 1 16 3 2 5 6 - - 5 5 1 3 2 - 2 + + + 1 1 
Е Е 1 16 3 + 4 5 - = 3 4 6 3 - = + + 3 4 - 1 


TABLE 3 
DISTRIBUTION OF SUBJECTS IN THE TWENTY-FouR Basic GROUPS IN TERMS OF NEIGHBORHOOD OF RESIDENCE 


Age difference Age difference Age difference 
between siblings between siblings between siblings 
seven to twenty- twenty-five to forty-nine to 

four months forty-eight months seventy-two months 
Description of group Total Socio-economic classification of neighborhood of residence 
Subjects numberof ; 2 3 4 5 1 g в $ 8 i 2 9$ wd d 
Sex of Sex of position subjects 
subject sibling insibship in group Number of subjects 
M M 2 16 8 3 3 1 1 6 5 2 3 - 11 3 1 = 1 
M F 2 16 8 3 - 3 2 10 1 4 - 1 9 2 1 4 - 
F M 2 16 8 $ 2 1 - 11 - 2 2 1 11 3 1 1 - 
F F 2 16 11 3 - 2 = 8 2 2 4 - y 4 2 2 1 
M M 1 16 9 1 1 3 2 9 1 5 1 - 10 1 E 1 1 
M F T 16 9 4 3 a = 8 1 5 2 - с 4 5 2 = 
F M 1 16 8 a 3 2 2 10 4 2 - - 12 1 1 2 = 
Е F 1 16 6 6 1 2 1 8 2 5 1 - 14 - - 1 1 
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TABLE + 
SISSINESS 
Means of the normalized ratings for the various sub-groups 
Description of groups Number of 
T^ T Subject's Age separation of siblings in months subjects 
Subjects Sibling's position Number of 7-24 25-48 49-72 Total in total 
sex sex in sibship subjects Means of normalized ratings groups 
M M 2 16 4.001 3.859 3.659 3.840 48 
M F 2 16 4.551 4.248 3.648 4.149 48 
F M 2 16 48 
F F 2 16 48 
M M 1 16 4.154 3.580 3.916 3.883 +8 
M F 1 16 3.965 3.513 4.277 3.918 48 
F M 1 16 48 
F F 1 16 48 
M M or F 2 32 4.276 4.054 3.653 3.994 96 
F M or F 2 32 96 
M M or F 1 32 4.059 3.547 4.096 3.901 96 
F MorF 1 32 96 
М or F M 2 32 96 
M or F F 2 32 96 
M or F M 1 32 96 
M or F F 1 32 96 
M M 1 or 2 32 4.078 3.720 3.787 3.862 96 
M F 1 or 2 32 4.258 3.881 3.962 4.034 96 
F M 1 or 2 32 96 
Е Е 1ог2 32 96 
м М or F 1 or 2 64 4.168 3.800 3.875 3.948 192 
F M or F 1 or 2 6+ 192 
M or F M Тог 2 64 192 
M or F F lor 2 64 192 
MorF М or F 2 64 192 
M or F M or F 1 64 192 
MorF MorF 1 or 2 128 384 


9£c 
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TABLE 5 
"TOMBOYISHNESS 
Means of the normalized ratings for the various sub-groups 
Description of groups Number of 
Subject's Age separation of siblings in months subjects 
Subject's Sibling's position Number of 7-24 25-48 49-72 "Total in total 
sex sex in sibship subjects Means of normalized ratings groups 
M M 2 16 48 
M F g 16 48 
F M 2 16 3.821 4.311 4.380 +171 +8 
F F 2 16 3.991 4.018 3.719 3.909 48 
M M 1 16 48 
M F 1 16 48 
F M 1 16 4.165 4.068 4.076 4.103 48 
Е F 1 16 3.744 4.024 3.948 3.906 48 
M M or F 2 32 96 
Е М огЕ 2 32 3.906 4.164 4.050 4.040 96 
M M or F 1 32 96 
Е М or F 1 32 3.955 4.046 4.012 4.004 96 
Mor F M 2 32 96 
MorF F 2 32 96 
MorF M 1 32 96 
Mor F F 1 32 96 
м м 1 or 2 32 96 
M F 1 or 2 32 96 
F M lor 2 32 3.993 4.190 4.228 4.137 96 
F F lor2 32 3.868 4.021 3.834 3.907 96 
M MorF 1 or 2 64 192 
F M or F 1 or 64 3.930 4.105 4.031 4.022 192 
M or F M lor 2 64 192 
M or F F lor2 64 192 
MorF Mor F 2 64 192 
M or F M or F 1 64 192 
M or F M or F lor 2 128 384 
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TABLE 6 
ANALYSIS OF THE VARIANCE FOR Various TRAITS 
Trait 
Tomboyishness Sissiness 
5 : Sum Estimate Sum Estimate 
Source of variance df of squares of variance F of squares of variance F 
Total 191 162.9146 163.4698 
Between groups 11 7.2794 «6618 17.8281 1.6207 
Within groups 180 155.6352 8646 145.6417 +8091 
Between replications 15 9.9228 6615 14.5989 9733 
Residual 165 145.7124 .8831 131.0428 2942 
Between variables 
Between sex groups 1 
Between sibling's—sex groups 1 2.7218 2.7218 3.082 1.4214 1.4214 
Between ordinal-position groups 1 .0936 .0936 4200 4200 
Between spacing groups 2 8581 4290 3.8308 24154 3.041 
First-order interactions 
Subject's sex—sibling's sex 1 
Subject's sex—ordinal position 1 
Subject's sex—spacing 2 
Sibling's sex—ordinal position 1 .0266 .0266 .8993 .8993 
Sibling's sex—spacing 2 6237 3118 0032 0016 
Ordinal position—spacing 2 .2975 .1488 7.5879 3.7940 4.777 
Second-order interactions 
Subject’s sex—sibling’s sex— 
ordinal position 1 
Subject’s sex—sibling’s sex—spacing 2 
Subject’s sex—ordinal position—spacing 2 
Sibling's sex—ordinal position—spacing 2 2.6581 1.3290 2.6655 1.3328 
'Third-order interaction 
Subject's sex—sibling's sex— 
2 
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we had жу ку oae often play. It is significant that, in the interview 
Spacing expressed a wn бад пе sent of the MF2 group at the closest 
parallel ШМ? a pre erence for male playmates, while 60 per cent of the 
male as best ia „же did. Sixty per cent of the MF2 (7-24)’s named a 
data all codeine : while 80 per cent of the MM2 (7-24) group did. These 
in age, in = influence of the older sister, when the sibs differ little 
exposed to their the opportunity of the boy to play with girls and be 
fh affect Ше жеб наны an experience which it seems reasonable to expect 
than. two Wien: t preferences and his interests. When the sister is more 
tend to Beste er, however, then the two children in the family each 
great in the el ir own coterie of friends, because the sex distance tends to be 
(23-48) "e cementere school years (Koch, 3). Eighty per cent of the MF2 
cent of the ien they preferred male playmates, in contrast to the 33 per 
Spacing, when sib (7-24) s when making а similar choice. At the widest 
and MM2 ados contact 15 limited and sex distance very great, the MF2 
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be increasingly boys, while the girl’s friends will probably be girls, if per- 
chance she has any. She may not have many friends, for instance, if she is 
very young. As evidence supporting the hypothesis stated above, let us men- 
tion the fact that the percentage of males among the playmates listed in the 
interview by the MFI’s at the three spacing levels was respectively 53, 68, 
and 74, 

Another type of possible influence may deserve some attention. Both the 
first-born boy and his sib, if the latter is near in age, will probably receive 
similar anxious and generally rather restrictive treatment from their inex- 
perienced mother (see Lasko, 4; Sears, 8). This type of handling tends to 
foster seriousness and inhibition in children, qualities the teachers probably 
have associated with girls. The wider the age difference between the sibs, 
the more experienced the mother is when the second child arrives and, hence, 
the latter should more frequently be the recipient of a more relaxed and per- 
missive type of guidance and should, accordingly, be relatively more active, 
aggressive, and self-confident than the first. This expectation is confirmed 
by other ratings we have. 

"То account in first-borns for the significant drop in sissiness with spacing 
up to four years, we have still another hunch. If the sib is two to four years 
younger, it is at that engaging one-to-five-year age when it receives much 
appreciation and loving, while at the same time it gets around considerably 
and interferes seriously with the older child’s activities and possessions with- 
out being able to offer much compensating companionship. ‘The older child 
is at the age, too, when, according to Lasko (+), the mother’s attitude tends 
to shift to a more critical and less warm one than it had been. This situa- 
tion, we think, is likely to activate the hostilities of the older child more 
than the one which obtains when the sibs are nearly the same age, receiving 
highly similar treatment and having many common interests; or far apart іп 
age, the youngest then being merely an infant with whom no very vigorous 
interaction by the older child can occur. First-born males who have a sib 
two to four years younger, quite consistent with our hypothesis, are rated by 
their teachers as particularly jealous, demanding of adult attention, agers” 
sive, active, vocal, exhibitionistic, and given to resistance and anger. No 
doubt, the teachers see these generalized aggressive tendencies developed bY 
the thwarted older child as male qualities (see Tuddenham, 9). 

As was mentioned earlier, if the sib is an infant, it is less of a compe 
than when it is a preschooler. The former gets in the way less and is more 
obviously deserving of the services it receives, Hence it is resented less- 
Since, however, 40 to 50 per cent of the older children said they woul 
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like to change places with the sib—become the baby, if they could—one can- 
not assume the presence of an infant sib results in no conflict. Since its 
activities, however, interfere little directly with those of the older child, the 


latter is less motivated to “tear up the earth” and also has less opportunity 
sly not to be rough with 


for practice in rough activity. He is warned endles 
the baby. ‘The defenses the older child learns, hence, probably will be 
less active ones than those the child at the middle spacing learns—defenses 
such as tattling, appealing to the adult for aid, etc. Other data we have 
show he actually does use these defenses with relatively high frequency. If 
he is rather inhibited, this may cause the boy to be judged by his teacher as 
less masculine than is the one whose sib is two to four years younger and 
rebellious because the constellation of circumstances 


who is particularly 
Causes the sib's existence and activities to make for greater than usual frus- 


tration, 

While the first-borns are probably increasingly with spacing discouraged 
by the parents from attacking the sib, the second-borns especially the boys, 
are, doubtless, increasingly with spacing encouraged to strike back and defend 
themselves, They are protected enough, too, so they often feel they have a 
fair amount of success in their quarrels. Fifty-three and 73 per cent of the 
MM2’s and MF?2's, respectively, at the four- to six-year spacing said, when 
interviewed, that they usually won when they quarrelled with the sib, where- 
i here strength and ability differences are much less 
winning are much greater, unless 
allel per cents are 33 and 53, 
[2's at the widest spacing 
ught the mother sided 


85 at the closest spacing, w 
and the younger child's chances of really 
there аге some tempering influences, the par: 
Tespectively. It is significant, too, that the МА 
Most frequently of all 24 sub-groups said they tho 
With them when they quarrelled with the sib. 
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which are feminine characteristics (Tuddenham, 9). The girl, on the other 
hand, if she imitates her brother and deviates in the direction of the greater 
aggressiveness and activeness which characterizes the male, is more likely 
to be disapproved and punished. Tuddenham (9) discovered that the quali- 
ties thought by school children and their teachers to be those characteristic 
of boys were more generally disapproved than were those thought to be 
characteristic of girls. Schoeppe, Haggard, and Havighurst (7) found a 
deviation from the social-moral code is more serious for the adolescent girl’s 
social adjustment than a similar deviation on the part of the boy. This 
same pattern of social pressures may obtain at the preschool as well as school- 
age level. 

Believing that possibly our female subjects were better satisfied with their 
sex rôle than our male subjects were, and that this might neutralize sibling 
influence, we looked for evidence bearing on this point. The evidence turned 
up supports, if anything, the opposite view. We computed the ratio between 
the frequency a wish to become the sib was voiced in the interview by the 
subjects in those groups in which the sibs are opposite in sex and voiced by 
those from pairs in which the sibs are of the same sex. These ratios for 


MF2 FM / М 
the two sexes аге as follows: we МЕ) БЫН . (See Table 


MM2' FF2'MMI' FFI 
7.) Although it can be assumed that willingness to metamorphose into the 
sib is governed by many considerations, the ratios should suggest roughly 
the extent to which the thought of a change in sex was a deterrent to the 
desire to exchange róles with the sib. 

Among second-borns, girls seem relatively more willing to metamorphose 
into the sib, when that would involve a change in sex, than the boys 41 
In the case of second-borns there is a decrease, as the age difference between 
the sibs increases, in inclination to make the sex change. The picture ? 
not so clear-cut in the case of first-borns, but there seems some increas? 
with spacing, from the closest to the middle and to the widest, in willing- 
ness to change sex. 


D. Summary 


The question explored was the relation of sissiness in boys and tomboy" 
ishness in girls to the following characteristics of their sibling: his sex, ordina 
position, and difference in age. 

The subjects were 192 boys and 192 girls of ages five and six years from 
white, native-born, intact, urban, two-children families. 

None of the sibling variables was significantly related in the total popu 
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lation to tomboyishness in girls, though there was a strong suggestion that 
girls with a brother more than two years older have a tendency to be rela- 
tively tomboyish. 

In the case of sissiness in boys the interaction of ordinal position of the 
child in his sibship and spacing was significant. Among the second-borns 
sissiness tended to decrease as the age difference between the sibs increased, 


TABLE 7 
HICH THOSE FROM OPPOSITE-SEX SIB PAIRS AND 


Ratio or THE Frequency Wiru W 
SSED A DESIRE TO BECOME THEIR SIB 


SIMILAR-SEX SIB PAIRS EXPRE 


Spacing in months 


7-24 25-48 49-72 
Ratio type Ratios 
т кыыз 
sat КЫ 57 31 
MM2 
АЫ» 2.35 1.00 57 
FF2 
МЕ! x = E. 
MM1 
Bins 40 1.00 85 
FFI 
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T A. PROBLEM 
m P UM is concerned with the effect of frequency of reinforce- 
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food ie зйегеотешЕ idiots is not significantly affected by degree of 
cantly de sod Nor is the solution of reversed discriminations signifi- 
i ee ent upon the number of reinforcements given before reversal, 

а ава monkeys trained in discriminating objects (7). 
тез investigations a, 3, 6) have indicated that the perceptual char- 
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кш ave a profound effect on rate of intraproblem learning and inter- 
ilis = transfer. Specifically, the use of bidimensional patterns instead of 
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stimuli used in that investigation were patterns so that these Ss were quite 
familiar with the sort of materials used in the present experiment. 


2. Apparatus 


The testing was conducted in the Wisconsin General Test Apparatus. 
This apparatus has been described in a previous publication (2). The stimuli 
were 72 different pairs of geometrical figures cut from colored construction 
paper and mounted on 3” x 3” squares of white posterboard. Each pair of 
stimuli differed in form (cross, square, circle, triangle, rectangle, diamond, 
quadrant, semicircle, rhombus, and trapezoid) and size (1.8 ог 3.6 sq. in. 
in area). No form or size was consistently rewarded; the color of the two 
forms was constant within each pair but was varied from problem to prob- 
lem in order to minimize interproblem transfer. 


3. Testing Procedure 


The members of each pair of stimuli were randomly designated as sr 
(correct) and — (incorrect) ; choice of the + stimulus during discrimina- 
tive training was rewarded with a raisin or peanut while choice of the 
— stimulus was not rewarded. 


Before the discriminative training with paired presentation of the t 
and — stimuli was begun, the animals received eight preliminary trials with 
a single stimulus, and displacement of this object was always rewarded. 
With respect to the performance required in the subsequent discriminative 
problems, three conditions obtained during preliminary training: (4) the + 
stimulus was presented alone and rewarded eight times; (b) the + and 
— stimuli were each rewarded four times in random order; (c) the — sti 
ulus was presented and rewarded eight times. Conditions 1, 2, and 3 герге 
sent 100, 50, and 0 per cent reinforcement of the + stimulus. Immediately 
after the eight preliminary trials were given, six discriminative trials We" 
given, with the + stimulus consistently rewarded, The noncorrection (0 
nique was used throughout the experiment. Six problems (two problems 
of each reinforcement condition) consisting of eight preliminary and S'* 
discriminative trials were presented each day for 12 consecutive days- One 
half of the testing sessions were conducted one hour, and the remainder 
hours, after the Ss had access to their normal ration for a period oh 
hour. ‘The two periods of deprivation were alternated according t° 
ABBA sequence. 


| 


, “asy problems (7). 
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4. Experimental Design 
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E. SUMMARY 


A group of four monkeys were tested on a series of 72 discriminative 
PLN each problem required a discrimination between two patterns 
iffering in form and size. Each of the discriminative problems was pre- 
ceded by one of three types of preliminary training: the + stimulus was re- 
Warded eight times, the -+ and — stimuli were each rewarded four times, ог 
сее stimulus was rewarded eight times. All presentations during рге- 
inary training were of a single stimulus. Testing occurred under either 
lot 23 hoursof food deprivation. 

Analysis of variance revealed that frequency of reward during pretraining 
Was the only significant source of variation. The results were interpreted 
aS Indicating that even experimentally sophisticated monkeys follow the con- 
tinuity description of learning when tested on perceptually difficult problems. 
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A. PROBLEM 
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В. PROCEDURE 
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Form B directions, designated by the manual (6) as suitable for children, 
were followed in giving the test. The 16 cards were given on the same day, 
with an intermission not exceeding 30 minutes at approximately the middle 
of the test. The writer gave all the tests, recording and analyzing all the 
responses. 

The same 16 cards were used for all subjects, thus facilitating compari- 
sons of boys and girls. The blank card, 16, was given last. The following 
cards were employed: (1) Boy and violin; (2) Rural scene with three 
persons; (3 BM) Huddled figure by couch; (3 GF) Girl with hand cover- 
ing face; (4) Woman clutching man’s shoulder; (5) Woman looking into 
room; (6 BM) Elderly woman and young man; (7 BM) Two men; (7 
GF) Woman, girl, doll; (8 BM) Boy and surgical operation on тап; (10) 
Woman's head on man’s shoulder; (12 BG) Rowboat by stream; (13 B) 
Boy and log cabin; (14) Silhouette of person against window; (17 BM) 
Man clinging to rope; (16) Blank card. 


C. RrsuLTS 


A parental trait listed in "Table 1 often occurred only once in a child's 
record of 16 stories. Thus the total number of themes containing a given 
characterization ordinarily is very similar to the number of children describ- 
ing that parental róle. For the first category, "hurt, ill or dies," 12 different 
boys had a total of 19 stories describing the father-person in this manner. 
For the other categories in Table 1, the figures are even more nearly alike; 
making unnecessary the presentation of the "total number of themes" con- 
taining a given trait. No references to parent-persons were used except those 
which were verbally expressed and therefore definitely identifiable as allusions 
to father and mother figures. It was the feeling of the examiner that the 
majority of the subjects tried to make what Weiskopf and Dieppa (8) term 
“а good impression," which affected the responses to an unknown degree. 

For delinquent boys in this study, the most frequent reference to the pater- 
nal figure, 38.2 per cent, was in the róle of advising the child or youth. 
response with more negative implications is seen in the description of the 
father-figure by 35.3 per cent as "hurt, ill or dead." Of this group, 20.6 
per cent specified that the son shot the father. Nearly one-third of the boys 
portrayed the male parent as being angry with the child. ‘That the latter İS 
sometimes blamed is implied by the fact that 23.5 per cent described the 
child as having disobeyed the father. Nearly one-fourth of the boys referre 
to the father as being absent from home. 

Especially is the delinquent girl impressed by the paternal róle of work- 
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ing and/or earning, respective depictions by girls and boys being 64.7 per 
cent and 32.4 per cent. More girls than boys, 47.1 per cant as сойаратай 
with 35.3 per cent, spoke of the father as “hurt, ill, or dead,” but no girl 
described the child as instrumental in causing the tragedy. More girls than 
boys, 38.2 per cent as compared with 26.5 per cent, referred to the poverty 


Ró TABLE 1 
OLE or PARENTS DESCRIBED BY 34 DELINQUENT Boys AND 34 DELINQUENT GIRLS 
Responpinc TO 16 ТАТ CARDS 


Father — Mother 
Boys Girls Boys Girls 
Jo % % % 
Ыш ill, or dies 35.3 3741 ils a 
P ot by sont 20.6 0 0 i 
jnEry with child 32.4 8.8 147 471 
punishes. child 11.8 23.5 26.5 76.5 
соске child in, оша 5.9 8.8 11.8 324 
С ild disobeys 23.5 17.7 17.7 382 
hild runs from! 29 1+7 20.6 26.5 
ild returns tot 0 0 17.7 177 
а Poverty 26.5 38.2 2.9 20.6 
efuses child's wishes 147 177 177 70.6 
Way from home? 23.5 20.6 8.8 17.7 
equires work? 147 11.8 29.4 52.9 
Hunts for child 2.9 0 26.5 374 
dvises child 38.2 26.5 118 324 
orks, earns 324 64.7 29.4 23.5 
zoud of chil 118 2.9 29 0 
Gift to child " 20.6 147 29 8.8 
Fixes toy 20.6 53 5.9 0 
"un with child 14.7 5.9 5.9 147 
pyes child 5.9 23.5 147 20.6 
Іра child 8.8 11.8 2.9 0 
Child helps parent 83 29 23.5 177 
Orgives child 17.7 14.7 32.4 474 
Cares for childt 147 2.9 20.6 44.1 
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father-person, 2.9 per cent. Correspondingly, the delinquent prodigal is de- 
scribed by 17.7 per cent of the boys as returning home to the mother, and 
nearly one-third mention that she is forgiving. 

To the delinquent girl also, the mother is the punitive parent, more than 
three times as many referring to the mother as the father in this rôle. Re- 
spective proportions are 76.5 per cent and 23.5 per cent. About three times 
as many girls as boys portray the mother as punishing the child. It is the 
mother, according to 52.9 per cent of the delinquent girls, not the father, 
reported by only 11.8 per cent, who requires the child to work, study, or 
practice. 

Both parents are portrayed by approximately half of the delinquent girls 
as “hurt, ill, or dead.” Nearly one-half describe the mother as angry with 
the child, while the father is so depicted by only 8.8 per cent of the girls. 

It is the mother rather than the father from whom the delinquent girl is 
likely to be running away. About half of these girls describe the mother as 
hunting the child, and the same Proportion depict her as forgiving the young- 
ster. Self-blame is indicated in the fact that 38.2 per cent of the girls de- 
scribed the child as having disobeyed the mother, 

A more comprehensive indication of attitudes may be obtained by com- 
bining the proportions for the five categories: hurt, ill, dead; angry with 
child; punishes child; child runs from; refuses child's wishes. For delin- 
quent boys, the totals for father and mother are similar, 97.1 per cent and 
91.3 per cent. For delinquent girls, the totals for the parents are strikingly 
different, 111.8 per cent and 270.7 per cent, respectively. More delinquent 
girls than boys express what seem to be unfavorable attitudes to both parents, 
the girls being especially outspoken with reference to the mother-person. 

Of the 34 girls, six (17.7 per cent) made no reference to the father-figure 
in any of their 96 themes. Four of these had been reared from infancy in 
homes where there was no father. 

A comprehensive picture of more desirable attitudes may be obtained by 
combining proportions for the nine categories which follow: advising child ; 
helping child; proud of child; giving gift to child; fixing toy; fun with 
child; loving child; caring for child (physical care) ; forgiving child. For 
delinquent boys, the totals showed a definite paternal preference, respective 
proportions being 153.0 per cent and 100.0 per cent. For both parents, the 
totals given by boys for desirable traits are larger than for undesirable rôles» 
and this is particularly true in the case of the father, the totals being 153.0 

per cent and 97.1 per cent. For the mothers, the proportions, 100 per cent 
and 91.3 per cent, are very similar. 
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Unless otherwise stated, the attributes given in Table 2 are mainly in 
accordance with Murray’s (6, pp. 9-10) terminology. 

Each delinquent in the present study recounted one or more stories indi- 
cating the need of the hero or heroine for succorance and/or love, which 
includes parental affection. It seems probable that, especially for the delin- 
quent girl, this type of need was not being adequately satisfied, particularly 
with reference to the mother (Table 1). 

All girls and 91.2 per cent of boys gave one or more themas describing 
heterosexual behavior on the part of the hero or heroine. Since most of 
the subjects were adolescents this is to be expected. Almost all the stories 
by girls (Table 1) which depicted the hero or heroine as being locked in or 
out, involved heterosexual behavior. 

Aggression as the attribute of the central character was described by 89.7 
per cent and this was predominantly (64.7 per cent) emotional and verbal 
in type, especially for girls. Half of the male subjects depicted the hero as 
engaged in asocial physical aggression. 

Almost as characteristic as the aggressive pattern was the intragression- 
dejection syndrome. The latter is more typical of girls than boys, respec- 
tive proportions being 91.2 per cent and 73.5 per cent. For girls, the aggres- 
sion and intragression-dejection attributes have similar frequencies. For boys, 
the aggressive traits are outstanding, respective proportions being 85.3 per 
cent and 73.5 per cent. 

Another need (Table 2) is included under the heading of acquisition, 
which refers to the desire for material possessions. This was indicated by 
three-fourths of the subjects, approximately 85 per cent of the girls and 65 
per cent of the boys. It is surprising that more girls than boys expressed 
this need, inasmuch as the majority of the latter were in custody because of 
thefts. It will be recalled from Table 1 that girls more than boys were 
impressed by poverty. That some of the stealing by boys arises from the 
desire to supply the wishes of females for material possessions was the in- 
ference from some of the data. 

Depiction of the hero or heroine as achieving the desired goal was noted 
in 79.4 per cent, with the tendency being considerably stronger in girls. 
Many of the girls referred to achievement as being in spite of the mothers 
refusal of the child’s wishes (Table 1). This flaunting of maternal authority 
seems to have been half-hearted, judging by the fact that 61.8 per cent of 
the girls gave at least one story in which failure to achieve the goal was 
characteristic. The proportion of boys indicating such failure was only 441 
per cent. 
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had neutral endings, and nearly nine per cent had no endings. Over half 
the endings were optimistic, while about one-third were pessimistic. 

It is not surprising that unhappy plots predominate for these subjects inas- 
much as it appears (3) that the ТАТ pictures elicit primarily sad stories. 
Possibly the insistence upon a happy termination may have special significance 
for these disturbed subjects. From an analysis of all the available data 
concerning this group it appeared that their prognosis was better than that 
of the consistently pessimistic cases. This problem, however, needs further 
investigation. 

D. Summary AND CONCLUSIONS 


The present report describes the results from administering 16 ТАТ 
cards to 34 delinquent boys and 34 delinquent girls. Subject to the limita- 
tions of the present sample, the following conclusions are offered: 

Delinquent boys most frequently refer to the paternal figure (38.2 per 
cent) as advising the child. More than one-third of the boys described the 
injury, illness, or death of the father and 20.6 per cent specified that the son 
shot the father. On the basis of desirable attitudes ascribed, the delinquent 
boy appears to admire the father more than the mother. He sees more good 
than bad in both his parents, 

Delinquent girls tend to depict undesirable rather than desirable traits in 
both parents, and this is significantly true in case of the mother, ‘The delin- 
quent girl is impressed by the paternal réle of working and earning, and by 
the reality of poverty. 

To both boys and girls the mother is the more punitive parent, the person 
who requires work, study or Practice, and the one from whom the child runs 
away. Apparently many of the homes represented in the present study were 
matriarchal in type. 

The following themes, which seem to reveal needs of the subjects, were 
described by the majority: succorance and/or love; heterosexual behavior i 
aggressive behavior; intragressive-dejection syndromes; desire for mater!a 
possessions; achievement; and failure. 

Unhappy plots occurred most frequently, the proportion being 62.6 Ре? 
cent. About one-third of these plots were changed to have happy endings 
Nearly 20 per cent of the themes had an unhappy tone throughout, that 15 
both in plot and ending. 
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LEISURE-TIME ADJUSTMENT OF THE AGED: II. ACTIVI- 
TIES AND INTERESTS AND SOME FACTORS 
INFLUENCING CHOICE*?} 


Private Practice, New York City 


Lro CHALFEN 


A, PROBLEM 


: A limited amount of dependable information exists about elderly people. 
lhis lack is evident especially in the area of leisure-time activities and in- 
terests, Students of psychiatry, psychology, sociology, and recreation, have 
deplored this lack of scientific data about the leisure-time pursuits and wishes 
of older persons. Despite the sounding of the tocsin as early as 1595, by 
Gabriele Paleotti (3), on the need for systematic study of the various phases 
of senescence, the 1948 research planning report of the Social Science Re- 
Search Council, Social Adjustment in Old Age, states: 


The changes affecting the participation of older people in the fields 
nd religion have received so little 


of recreation, education, polities, 1 
ў ни і ү sufficient to serve 
attention that the fund of relevant knowledge is yoriy " pd ih 
аз a basis for making specific research proposals. Por = ыы 
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to codperate were considered. Subjects who did not comprehend the ques- 
tions because of inability to converse in English, mental retardation, dementia, 
or serious deterioration were excluded. Activities for the past year, only, 
were considered to obviate any memory difficulties such as confabulation ог 
inability to recall. 

B. PROCEDURE 


Stratified-random samples from two distinct milieux were interviewed 
individually, 108 persons in seven old age homes and 108 persons in seven 
recreation centers for the aged. The subjects were over 65 years of age 
and varied in sex, race, religion, occupation, employment status, desire for 
employment, education, living arrangements, birthplace, rural or urban up- 
bringing, economic identification (by choice, not income), and marital status. 
'Table 1 demonstrates the sampling of the population. Some variables proved 
to be nonsignificant; others were broken down more precisely than was per- 
tinent to this study; these attempts to give proper stratification do not all 
appear. The interviews covered, in part, the extent and nature of activities 
participated in often (as subjectively felt) and interests. 

A questionnaire and checklist, similar to one used by the National Recrea- 
tion Association (1), was developed to tap areas in which senescents spend 
leisure-time. Criteria for construction included broad content coverage i 
ease in comprehension; allowance for limitations in attention span, intelli- 
gence, reading ability, and fatigue; item interest and relevance for the elderly ; 
recency of phenomena; and flexibility in administration to allow either inter- 
viewer or subject to fill in the information. Since the information sought 
had meaning for and was to be used for the benefit of the persons inter- 
viewed, it is believed that validity was increased. Two informal checks on 
validity were made. The data were spot checked against the available oppor" 
tunities for the individual in question and against the observations of the 
professional workers in the institutions. 

Over 200 items were presented in the questionnaire. To facilitate com- 
munication and treatment of the data, they were consolidated into groups ge 
listed in the tables. During the discussion with the subject the examiner 
checked off pertinent information and used the checklist. to stimulate the 
thinking of the subject. 


C. RESULTS 


The institutions, as units, were divided into odd and even groups 
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BREAKDOWN BY Socio-EcoNoMIC AND PsYCHOLOGICAL CHARACTERISTICS 


Mims à TABLE 1 
ANS FOR EXTENT OF ACTIVITY PARTICIPATION AND EXTENT OF INTEREST EXPRESSED FOR 108 Номе AND 108 CENTER AGED PERSONS: 


Population Activities Interests 
a 5 Number Home Center Home Center 
Characteristic Total* Home Center Mean SD Mean SD Mean SD Mean $D 
Sex 
Pendle 113 53 60 7.72 2.89 10.20 3.51 5.60 3.14 5.37 3.42 
age е 103 55 48 845 2.71 9.48 2.96 5.00 2.82 4.58 3.35 
Young (65-74) 107 38 69 8.21 2.84 10.12 3.39 6.13 2.87 5.13 3.27 
Old (75+) 103 70 33 8.03 2.82 948 3.26 4.84 2.96 4.33 2.99 
Education 
High (College & High School) 69 33 36 9.27 3.21 10.72 3.77 5.64 2.80 544 3.92 
Low (Grammar or Less) 147 75 72 7.57 2.46 9.46 2.96 5.15 2.9+ 4.81 3.11 
Religion 
Protestant 95 53 42 8.91 3.04 10.38 3.22 5.45 3.50 4.40 2.21 
Catholic 64 28 36 6.53 2.19 9.69 3.71 5.50 2.54 5.94 3.70 
Jewish 53 27 26 8.11 2.23 9.42 2.36 4.78 2.18 4.85 3.12 
Касе 
White 180 95 85 8.20 2.86 9.85 3.04 4.88 2.73 4.78 3.12 
Negro 36 13 23 7.31 2.43 10.61 3.92 8.31 3.09 5.91 +20 
Economic Identification 
Wealthy-Middle 91 52 39 8.62 3.14 9.72 3.35 4.58 2.82 3.77 2.94 
Poor 79 41 38 744 2.63 9.42 3.07 5.83 3.14 6.11 3.86 
Relief 46 15 31 8.07 2.84 10.65 3.38 6.33 2.50 5.26 2.77 
Birthplace 
United States 115 57 58 8.18 2.95 10.19 3.49 5.61 3.14 +79 3.2+ 
Western Europet 59 26 33 7.85 2.85 9.58 2.96 5.23 3.32 5.27 3.73 
Eastern Europe 42 25 17 8.16 248 9.41 3.20 4.64 2.02 5.29 3.34 
Employment Wanted 
Full-time 29 17 12 7.36 2.20 10.25 4.34 6.88 2.74 5.33 4.03 
Part-time 42 21 21 8.71 2.39 10.00 2.65 5.76 2.96 6.00 2.94 
Occasional 42 19 23 7.68 3.06 9.57 3.46 5.74 2.18 6.13 3.86 
None 103 51 52 8.24 3.01 9.89 3.18 441 3.06 4.06 2.91 
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TABLE 1 (continued) 
Population Activities Interests 
Number Home Center Home Center 
Characteristic Total* Home Center Mean SD Mean SD Mean SD Mean SD 

Marital Status 

Widowed 145 73 72 8.03 2.66 10.58 3.07 5.05 2.99 4.96 3.39 

Single 40 22 18 8.09 3.14 8.72 4.15 6.00 2.73 5.00 2.81 
Residence 

Own Home 48 — 48 — — 10.23 3.02 — 4.58 3.42 

Boarding 51 — 51 — 9.55 3.10 5.72 3.27 
Occupation 

Professional-Technical- 

Managerial 55 2+ 31 9.21 1.93 10.00 3.19 5.12 273 4.97 3.18 
Clerical-Sales 24 12 12 175 349 9.08 2.90 475 249 4.00 2.41 
Mechanical 61 36 25 8.39 3.18 10.28 3.57 5.67 3.27 5.48 3.77 
Service 35 11 24 6.45 1.33 8.79 2.53 6.18 3.04 4.62 3.58 
Housewife 41 25 16 748 2.60 11.25 3.71 4.80 2.87 5.75 3.38 
Professional-Technical- 

Managerial-Mechanical 116 60 56 10.37 3.48 
Clerical-Sales-Service— 

Housewife 100 48 52 — 8.89 2.66 
Professional-Technical- 

Managerial-Mechanical- 
Housewife 157 85 72 8.71 277 — — 

Clerical-Sales-Service 59 23 36 7.31 2.69 —— — 

#Total not equal to 216 where small subgroups not treated statistically. 

+Includes 10 cases from Canada and West Indies. 
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the high school and college people exceeded the mean for the grammar school 
and less educated people and the difference is significant at the .01 level. The 
wealthy-middle class group surpassed the poor class group in the average ex- 
tent of participation (p = .05). 

b. Extent of activities for the center population. The means for extent 

of participation in leisure-time activities of the center population are larger 

‚ than for the home population; they range from 11.25 for the housewife 
group to 8.72 for the single group. Table 1 also presents the other center 
groups displaying a high average participation: Negro, relief, and high edu- 
cation. Low are the service and clerical-sales aggregates. The standard 
deviations vary from 2.36 to 4.34 but most are less than 3.40. The varia- 
bility within the groups is thus seen to be greater than for the home popula- 
tion. The distributions were found to approach normality. 

Only two * ratios are significant for the differences in the mean extent 
of activities of the center subgroups; the professional-managerial-mechanical- 
housewife aggregate is significantly different from the clerical-sales-service 
group at the .01 level. The housewife group mean surpassed the service 
group mean and is significant beyond the .05 level. 

c. Significant differences between the matched subgroups. All differ- 
ences in mean extent of participation in activities show the center 
groups to be higher. Significant ¢ ratios between the matched subgroups of 
the home and center populations appear for the female, 65 to 7+ years old, 
low education, service, housewife, Catholic, white, Negro, poor, United 
States, widowed, and non-employment-seeking groups at the .01 level. At 
the .001 and .01 levels are the relief and Western Europe groups, respec 
tively. The over 75 years old, mechanical, Protestant, and Jewish grouPs 
differ in mean extent of participation at the .05 level. 

d. Extent of interests for the home population. The mean extent of 
interest expressed by the home population, in Table 1, goes from 4.41 ^ 
the subjects not wishing to work to 6.88 for those desiring full-time v 
ployment. Far beyond is the average of the Negro group at 8.31. Othe 
high aggregates are the persons who said they were relief recipients ей 
persons formerly occupied in the service trades. The subjects who ident! in 
with the wealthy-middle class and the subjects who came from uw 
Europe presented low averages for the extent of interest expressed. 
standard deviations run mostly from 2.02 to 3.14; two go beyond this, ^ 
and 3.50, and both are related to the higher means. It is clear that 
variability within the groups is wide. The distribution of incidence 4f 
various levels, for the groups, approximates normality. 
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an e participation in activities 
ang those which appear are less significant. Greater averages occur is 
os а over ы ранне. part-time and 
@ -employment-seeking, relief over wealthy-middle class 
and poor over wealthy-middle class aggregates and are significant, the fist 
two at p == .001, the others at p = .05. 
‚©. Extent of interests for the center population. The mean extent of 
interest expressed by the center groups, in Table 1, spreads from 6.13 for 
the subjects who desired occasional employment to 3.77 for the subjects who 
identified with the wealthy-middle class. Such other subgroups as the Negro, 
Poor, and the part-time employment-seeking also had high averages, and the 
clerical-sales and the non-employment-seeking subgroups had low averages. 


The distribution of the scores at the various levels, for the subgroups, ap- 


Proaches normality; however, the variability is wide. Most of the sigmas 


аге between 2.91 and 3.86. 
'The difference in mean extent of interest expressed by the poor and 


wealthy-middle class groups is significant at the .001 level. The difference 
between the averages of the part-time employment-seeking cluster and the 
Non-employment-seeking cluster is significant (^ = .01). Significant at 
the .05 level is the difference in means of the relief versus wealthy-middle 
class and occasional-employment-seeking versus the non-employment-seeking 
groups. Those who considered themselves of lower status economically and 
those who felt the urge to work surpassed their polar groups in their breadth 


of interest. 

f. Significant differences between 
ОЁ significance was obtained for the 
Pressed between the matched subgroups of the home an 


(Table 1). 


the matched subgroups. No ¢ ratio 
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2. Interrelationships Among the Characteristics of the Home and Center 
Populations 
efficient of .50 was used as the critical 
d for further study of their asso- 
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independent of the other variables to treat further in relation to the nature 
of the activities and interests of the center subjects. 


3. Nature of Activities and Interests 


The items are grouped according to major headings in the tables. 

a. Nature of activities of the home population. ‘These classes of activity 
were participated in often by large numbers of the different subgroups of the 
home in the following order: “other sedentary” (writing letters, talking, 
looking out window, lounging), radio listening, reading, social, and religious. 
Important in Table 2 are the high incidence of movie attendance of the young 
group, the frequency of participation in outdoor activities of the males, and 
the one hundred per cent engagement in radio listening of the high education 
group. Consistently low, regardless of the sex, age, or education of the home 
subjects were weaving, graphic art, and civic and other organizational un- 
dertakings. Creative writing was infrequent among the male and less edu- 
cated persons. 

The only sex difference, which is acceptable beyond the .01 level, is for 
sports. Movie attendance and religious practices are the items which signifi- 
cantly differentiate between the young and old groups, the first at р = .001 
and the second at ? == .01. The force of education is displayed in the differ- 
ences between the high and low schooling groups on solitary and social games 
graphic art, writing, reading, radio, collecting, and theatre classes of activity: 


All are significant (№ = 01). 

b. Nature of activities of the center population. Table 2 reveals few 
classes of activity with a low incidence of participation for the subgroups 
of the center population. Active sports and weaving were low for all an 
civic activity for the relief, Jewish, low education, and old groups. Serious 
study was rarely found among the low education and non-employment-seek- 
ing aggregates. “Other sedentary,” reading, “other active,” radio, religious, 
and social classes, in that order, were participated in often. Prominent for 
the female, old, low education, wealthy-middle class, Protestant, and em 
ployment-seeking groups was the social class of activities. All but ше 
Protestants and the males placed “other active’ (window shopping, aut 
riding, visiting beach or park) high in incidence. Social games occurre 
more often among the men, the young, those on relief, and those seeking 
employment. 

Whereas more males engaged in solitary games than did women, 
outnumbered in social, “other active,” domestic, and weaving classes 


they WETE 


ТАВГЕ 2 
PER CENT oF HOME AND CENTER POPULATIONS PARTICIPATING IN VARIOUS CLASSES OF ACTIVITIES: BREAKDOWN BY CHARACTERISTICS 
Total Home* Center* Employ- 
Educa- Educa- ment 
Residence . Sex Age tion | . Sex Age . tion. Economic Wanted Religion 
Class Home Center Е M Y O H І F M Y O H E W-MP Е FP-ON Pr € J 
Sports 13 5 4 22 8 16 18 1l 5 + 6 3 6 4 8 5 0 + 6 7 0 8 
Outdoor 56 67 45 66 58 54 58 55 61 73 65 70 61 69 62 53 68 72 62 79 64 50 
Games (solo) 23 8 28 18 26 21 48 12 т 15 7 12 u 7 8 $ 10 1 10 or. 17 4 
Games (social) 42 61 40 44 45 40 61 33 57 67 60 67 72 55 351 50 87 70 52 57 6+ 65 
Social 72 69 о 75 6. 79 Ww 77 77 58 65 70 56 75 8+ 66 55 72 65 84 6+ 54 
Civic and Organization 3 9 4 2 3 3 6 1 10 8 9 3 20 4 10 11 6 11 8 10 14 0 
Music 17 +5 21 13 21 14 18 16 53 36 48 40 39 49 39 45 55 45 46 55 42 35 
Graphic Arts 5 27 4 5 0 7 15 0 25 29 28 27 31 25 21 3A 26 27 2107 36 22 15 
Dramatics 7 27 4 11 $ 10 15 + 18 38 32 12 39 21 31 26 23 30 F Ga ЗІ 
Writing 5 14 ЕЗ 2 5 4 15 0 8 21 17 9 28 7 15 € 19 20 8 12 19 8 
Crafts 6 13 8 5 H 3 3 8 18 6 16 9 14 13 з 16 16 14+ 12 19 8 12 
Sewing 31 40 55 7 За 29 39 27 68 4 4 33 45 38 39 37 45 38 42 57 31 31 
Weaving 4 6 4 + 8 H 0 5 12 0 9 3 8 6 3 3 16 9 + 12 3 + 
Reading 74 78 74 75 66 79 88 68 77 80 76 79 95 70 82 74 78 80 75 17174 75 88 
Study 12 10 13 di 13 31i B 9 7 315 190 9 20 6 5 16 10 18 2 14 8 8 
Museum 20 51 9 di 2 19 27 17 42 63 55 46 70 42 64 40 48 48 54 48 39 69 
Domestic 15 54 1s 15 11 17 @ Wu 65 40 60 43 47 57 62 55 42 55 $2 64 56 39 
Sport Watching 9 19 2 16 5 H 15 7 13 25 19 21 28 14 18 13 26 21 15 21 19 15 
‘Theatre 32 31 26 38 29 34 12 41 30 31 26 36 45 24 36 24 32 32 29 31 36 23 
Movies 54 42 49 58 79 40 58 52 42 42 47 33 59 33 49 47 29 38 46 33 39 62 
Radio 3 82 72 79 86 87. 80 100 75 78 65 76 64 81 68 80 71 65 73 71 74 70 85 
Other Active 42 74 38 46 42 42 48 39 73 35 77 73 Т0 77 "WT 06 68 73 75 69 75 p 
Other Sedentary 85 88 81 89 90 83 91 $83 92 84 84 97 92 86 87 84 93 84 92 83 83 100 
Collecting 18 13 її 20 Ji A 33 11 13 13 13 12 14 13 15 di 14 16 10 29 6 0 
Religious 71 69 76 67 84 64 70 72 78 58 67 76 61 7+ 64 68 78 66 73 83 81 42 
Job 12 12 б... 1 3 7 6 $ 13 10 15 419 1$ 10 5 18 13 23 0 14 di 12 
* Abbreviations: F female, M male, Y 


young, О = old, Н = high, L = low, W-M = wealth d middl = = reli 
F-P-O = full-time and part-time and occasional, N = none, Рг = Protestant, c= Catholic, J = Тена. а н аке Рен е, 
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items (№ = 05). The young participated in greater numbers in dramatics 
and the old participated in greater numbers in “other sedentary” undertak- 
ings; for both differences ^ = .01. The high education group engaged in 
greater proportions than did their polar group in civic, creative writing, 
reading, museum visiting, movie, and theatre attendance classes of leisure. 
АП the differences are significant at or beyond the .01 level but the last, 
which is significant at the .05 level. Only in museum and library visiting 
did a clear difference between the wealthy-middle class group and the poor 
group appear (5 — .05). The wealthy-middle class group differed beyond 
the .01 level from the relief group in the involvement with social activity and 
social games. The wealthy-middle class out-stripped the relief group in 
social pursuits but the reverse occurred for social games. The relief clients 
differed also with the poor group at a significant level (p = .001) since so 
large a percentage of its members engaged in such games as cards and 
checkers. In serious study, the subjects who mentioned interest in employ- 
ment were proportionately more active than those not wishing employment 
(> Б 05). The Protestants surpassed both the Jews and Catholics in col- 
lecting, sewing, and social classes of items, and the Jews in outdoor, civic, 
graphic arts, domestic, and religious types of pursuits. All these differences 
are significant at least at the .05 level and the differences in the collecting 
and religious items are acceptable at the .01 level. The Jewish group as- 
sumed greater numbers and surpassed both the Catholic and Protestant 
groups in "other sedentary” activities, and the Protestant groups in movie 
attendance and the Catholic group in museum attendance. These differ- 
ences are significant at the .01 level. The Catholic group participated in 
greater numbers in civic and religious endeavors than did the Jewish grouP» 
and the differences between them are significant at the .01 and .001 levels 
respectively. 

c. Significant differences between the matched subgroups. The males 
differed in their manifestations only in active sports, radio listening; and 
creative writing activities. АП are significant between the .01 and .0 
levels; the center men surpassed only on writing. The females differed ОП 
three items, solitary games, domestic chores, and "other active" pursuits; @ 
disparities exceeded the .001 level. Among the young, the home residents 
tended more toward solitary games and attendance at movies than did the!" 
center parallels, and the center young exceede. , А e music; 
graphic art, dramatic, museum, dice, E = — active” 
classes (5 = .01). The center young are more invalued in artistic 2? 
active pursuits than the home aggregate (р = .001). For the old the center 


e 


aA- 


LEO CHALFEN 271 


group surpassed the home group whenever a difference occurred, and these 
are all significant at the .01 level: social games, musical activity, graphic 
art, visiting museums and libraries, domestic chores, “other sedentary,” and 
“other active.” The high education subgroup of the homes had more sub- 
jects participating in solitary games and collecting items than did the cen- 
ters. The high education center subjects exceeded in the music, dramatic, 
museum, domestic, and theatre classes of activity. The center low education 
subjects had a higher proportion attending the theatre and movies, and the 
home low education subjects had a higher proportion participating in domes- 
tic chores, dramatic endeavors, graphic art, social games, musical activities, 
The differences mentioned for the educational sub- 
groups are all significant at least at the .05 level; actually most go beyond. 

d. Nature of interests of the home population. The “other active,’ 
atre classes of interest were chosen, in that rank order, 
Table 3). The low education, old, and male 
items more frequently than any other. The 
he social class, for the young in the 


and museum programs. 


' out- 


door, social, and the 
by the total home population ( 
subjects chose "other active" 

highest incidence for females occurred in t 
outdoor class, and the high education persons in the theatre class of pursuits. 
re most desirous of active ventures. Consistently low for all 
y games, and low for all but the female and high 
rest in serious study. Civic activity was low 
he female, low education, and old sub- 
nt for the young and the low 


The men we 
subgroups were solitar 
education groups was the inte 
low for t 
Quite infreque 
ravel as an interest. 

Within the homes the males were more inclined than the females to wish 
for a job and craft activities ( = 001). The females were also outnum- 
bered in the desire to watch sporting events, and this difference is acceptable 
at the .01 level. More females than males expressed interest in solitary 
game, social, and radio classes of engagement (p= 05). ‘The males were 
also surpassed in domestic, sewing, theatre, and price T A 
F i esi 
The young home aggregation exceeded the old in the Ge zee pio ote 

ntures ( р exceeded the 


in domestic chores and доо? ve = 0). 
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еи AM with obtaining a Jo Di Fu n 01). The persons with ow 
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.001 lev m 
evel, on the other sedentary” and travel items at the .05 level and on 
, 


the domestic and writing items beyond 5 
Nature of fatendis of the ME жеее 
“other active,” and social classes of interest were eh drew а 
озеп, in that rank order. 
by the total center population (see Table 3). The social type of aid 
was chosen by fewer persons in the female, old, and low education e ` 
categories than in the home counterparts. Whereas the museum class id 
items figured prominently for the home subgroups, the movie order кенін 
its position for such center subgroups as female, male, old, and low educa- 
tion. Consistently low in incidence were the solitary game and collecting 
orders of activities, and low in all but the high education, Catholic, and poor 
Subgroups was the interest in religious activities. Few persons outside of 
those in the female, high education, Jewish, Protestant, employment-seeking, 
and poor subgroups display to devote time to serious study. No 


ed a desire 
Person in the non-employment-seeking subgroup said he wanted a job. 
t differences betw high and low education 


een the 
ased on the larger P 


€. 


Reference to significan 


Subgroups reveals but one, b ercentage of the high edu- 
Cation subgroup wanting à job (№ = .05). The female par 


t of the centers 
exceeded the male segment in the sewing, weaving, study, and “other ac- 
tive" classes of interest (Р = 01). More old persons than young wished 
to get to the museums and libraries but more young persons than old de- 
sired to do craft work and sewing (^ = 01). More of the o 


14 than of 
the young expressed an interest in traveling (р = 05). Most significant, 
ifference between persons 


at the .001 level, is the d desiring some kind of 
employment and those not desiring any employment. The former clearly 
expressed their interest in working by mentioning this more than did the 
others, The pervasiveness of wanting а job allowed for no other differences 
of any consequence between апу subgroups. The persons desiring fe 
Ment surpassed those not sce yment at every eee pee 


Я i he .001 
ir for social games and writing the differences are dus ac: E. 
evel, for crafts and domestic chores ] an 


05 level. At approximately the . he differences between the a 
and the wealthy-middle class subgroups а ificant. The poor e con 
the wealthy-middle class in the social £ 

religious classes of interests. The wealthy- 
by the relief class in the outdoor and “other ве 
the differences in the percentages expressing 
nificant at the .05 level. The Protestants h pen 
€ws or the Catholics expres domestic , 


“other sedentary,” 
s also exceeded 


middle class W* 
and 


dentary" groups of items, 
st in these areas are sig- 
than either the 


and these differ- 


sing interest 11 
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ences are critical at the .01 level. The Catholic center subgroup outstripped 
the Jewish center subgroup in “other sedentary” and the Protestant center 
subgroup in "other active" classes of items (р = .01). The Catholics sur- 
passed the Jews in the number yearning for religious activities (p = .05). 

f. Significant differences between the matched subgroups. It can be seen 
that more center females expressed interest in craft work but more home 
females displayed a desire for social games, religious practices, and collecting 
things (? = .01). The center males exceeded in movie attendance but 
the home males surpassed in the music, museum, and “other active” classes 
of interest. The difference in music is significant at the .05 level and the 
others beyond the .01 level. The differences in the writing, religious, collect- 
ing, and travel classes are significant at the .05 level and in the craft and 
sewing classes of items at the .01 level for the old home and old center 
aggregates. The home subgroup had larger numbers for each class of inter- 
est. Significant at the .01 level are the differences in interest expressed in 
museum visiting and movie attending by the young subjects. Those in the 
homes exceeded in the former and those in the centers in the latter. The 
low education center subgroup was more desirous of attending the theatre 
than was the low education home subgroup which was more interested in the 


museum, religious, and collecting types of items (p = 05). No differences 
between the two high educational subgroups appeared. 


D, SUMMARY AND CONCLUSIONS 


Senescents varying in several psychological and socio-economic charac- 
teristics were interviewed, individually, with respect to their leisure-time 
activities and interests. This paper presents part of the findings, as follows: 

1. The home and center populations differ more in the extent and nature 
of activities than interests, where few significant differences occurred. Since 
desires are less influenced by available opportunities than are actual under- 
takings, those differences found may be more situational than personal. 

2. Further reinforcing the likelihood that environmental opportunities 
are crucial in determining the senescent’s way of life, at least his leisure; is 
the indication that even those persons who have suffered privation or limited 
breadth of experience, are more active in the centers than are their coun” 
terparts in the homes which are usually more restricting physically ап 
psychologically. The home versus center was found to be the most influen- 
tial variable upon activities and interests; it is considered the manifest 
difference in social mobility, personal freedom, and available opportunities: 
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Persons of greater social mobility in the centers were more active than other 
members. 

3. Persons of higher socio-economic status (high education, professional 
and managerial occupations, identification with the wealthy or middle class, 
often the Protestant) are more dependent upon themselves, whereas the 
persons of lower socio-economic status (low education, service occupations, 
identification with the poor or relief class, Negro, occasionally the Catholic) 


are more dependent upon the environment and upon others for leisure-time 


gratification. 

4. The occupation, 
home versus center factors are rel 
last exhibiting the greatest influence. 
desire for employment are related to the ex 


showing the strongest effect. 
5. Home versus center, education, sex, and age, in that order, are asso- 


ciated with the nature of activities participated in often and the nature of 
For the centers religion is associated with the nature 


‘or employment with the nature of interests. 
lined to be passive and the interests active. 
haracteristics of the subjects 


economic identification, age, education, religion, and 
ated to the extent of activities, with the 
Race, economic identification, and 
tent of interests, with the last 


the pursuits desired. 
of activities and desire f 
6. The activities chosen are inc 
7. The psychological and socio-economic c 
tend to be selective in their relationships with the extent and nature of lei- 
sure-time items: (а) Most significant is the greater extent of activities in 
(b) Higher socio-economic groups 


d interests in the homes. 
lower socio-economic groups greater 


the centers an 
and 


have greater breadth of activity ог i 
breadth of interest. (с) Persons of greater social mobility mentioned more 


activities and persons of limited opportunity listed more interests. (4) 
Those not desiring employment have minimal activities and interests, and 
those desiring employment display the converse. (e) Males are more active 
in outdoor pursuits and more desirous of a job. (f) The female and old 
groups engage in religious functions. (4) Female and low education groups 


select domestic chores. (Л) The young (65 to 74 years) are more active and 
y than the old (75 years plus). The old in the centers 


desirous of activit | 
vedi s iabili : s (i) The 
reveal more activity and sociability than their home a ici ( ) = 
centers, more than the homes, engage in active and cultural pursuits. (j 

| and social undertakings. (А) High 


re religious 


t in civic and cultural items, low education to 


The homes are desirous of mo 
education is related to interes 
social pursuits. 

8. Participated in b 
ters is the “other sedentary’ 


er of persons in homes and cen- 


‚ the greatest numb n 
: С talking to people, looking out 


› (writing letters, 
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the window, and lounging), radio (all radio and phonograph programs), 
reading (books, newspapers, and magazines), religious (devout and social 
aspects), and social (visiting, being visited, parties) classes of activity. The 
“other active” class (window shopping, auto riding for pleasure, going to 
beach or park) is also favored by the centers. 

9. The outdoor (walking, gardening, fishing), “other active,” theatre 
(legitimate drama and recitals), and social classes of activity are desired by 
the greatest number of both home and center subjects. Also important for 
the homes is the interest in visiting libraries and museums, and for the centers 
is the interest in attending the movies. 
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CRITICAL REVIEWS OF RECENT BOOKS 


The Journal of Genetic Psychology, 1956, 88, 279-287 


3s , 
(Piaget, Ј. The Construction of Reality in the Child. New York: Basic 


Books, 1954. Pp. 386.) 


REVIEWED By NATHAN ISRAELI 


A. First Two YEARS OF LIFE 


This book is a translation of La Construction du Réel chez l'Enfant (18) 
published in 1937. It represents views of Piaget as of that time. During 
that year a. Harvard "'T'ercentenary Conference included a paper of his (19) 


which briefly summarized the principal outcomes of his work. In both places 
i E Б : 5, 
athematical group into analysis of child development 


d in this book can be traced back to 1925 when 
aughter Jacqueline in connection with a 
servations were taken from La Nais- 


ch was then under preparation with Mrs. V. J. 
Piaget. That book appeared in 1936 as the first in a sequence of three 
books (17). The other two books are La Construction du Réel chez l'Enfant 
and La Formation du Symbole chez l'Enfant (21); Translations of those 
books were published between 1951 and 195+ (23, 24). That sequence 
covers development. during the first two years and is based exclusively on 
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and Laurent, This exploration of the earlier life period was carried out 
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sentation of interiorized behavior, partially symbolic in nature, and depend- 
ing on detachment of images from perception within the immediate situation, 
with a mental combination of schemata. Development is explained by chang- 
ing nature of assimilation and accommodation which work at first in oppo- 
site directions, then become differentiated, and finally reach an equilibrium. 
That theory excludes neither hereditary schemata nor environment. It in- 
cludes during early stages random activity, trial and error, grouping, asso- 
ciation, and conditioning. During the later stages, it includes a dominance 
of structures. 
C. Construction or REALITY 


The six development stages of sensorimotor intelligence are applied in 
this book to follow the construction of concepts of object, space, causality, 
and time. Those concepts are developed concurrently. However, object 
conservation is regarded as the first invariant to be achieved. Development 
of those concepts is outlined here. 


1. Object 


At the beginning, perceptual images are mobile and plastic. They have 
neither continuity nor permanence. During the first two stages, children 
become aware of the disappearance of objects and try to find lost objects: 
During the third stage an object takes on limited permanence. A search is 
made for an object within the perceptual field. At Stage 4, a search for 
vanishing objects is made at the position where they were found the first 
time. Shape constancy and size constancy are then discovered. At Stage 5, 
the child learns to build up sequential perceptions and to group displace- 
ments of objects. An object is seen to have its own trajectory. A search 
is now made for a vanishing object at the point where it last disappeared. 
At the sixth stage, representation of invisible displacements is the key t? 
construction of objects outside the visual field. 


2. Space 


At the first two stages, practical groups of oper. 
are formed from perceptual clusters. Spaces vary with sense modality a? 
have very short duration: auditory space, visual “space; tactile space, kines 
thetic space, gustatory space, and postural space are unrelated. These prac- 
tical space groups are coórdinated at the third stage. Subjective space groups 
are now formed. Prehension and sight are coórdinated. Planes of dept 
are arranged in order and depth perception is related to the body. Moving 
objects appear to be extensions of the child's own activity. At the fourth 
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stage, with application of familiar means to new situations, the child b 

aware of increasing distance and grasps at objects Beyond reach. БО, 
depend on the child’s own movements. At the fifth stage еске s 
groups are formed. The trajectory of a moving object is Kop M ү 
of movements of rotation and translation of objects and groups of declare. 
ments of objects within the perceptual field are formed. The child is able 
to determine the position and the displacement of his body by reference to 
objects. At the sixth stage, representative space groups are formed. Ex- 
ternal images are intercoórdinated. Objects change position behind one 
another at different plane depths. The child now represents space relations 
between objects, displacements, movements and position of his body and of 
objects. 

3. Causality 
onal action, personal feelings, and the outside world are not 


differentiated and after a while two different views of action, phenomenal 
cause and efficacy, are characteristic, from the observer's viewpoint, of the 
child's behavior. Events are looked upon as if controlled by the child's own 
movements and are related to his activity. Desires are sufficient to cause 
results even without any action for their realization (efficacy). Gestures 


have efficacy. Magic-phenomenal procedures are used to control events. A 
child clasps his hands or shakes his head to cause an external activity to be 
repeated or continued. During Stages + and 5 the child distinguishes be- 
tween efficacy and phenomenalism. He feels that his intentions, desires, and 
efforts have power over his body. He notices that relationships among ob- 
jects are independent of his action (phenomenalism). In Stage 4, causality 
becomes partly objectified as when а child notices contacts between objects. 
It also becomes partly spatialized as in observation of intermediate steps be- 

roduce certain effects. 
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displacements of objects. An objective time series is formed of events hav- 
ing no connection with his action. At Stage 5, the objective time series is 
well established. The perceptual field is ordered but without any distant 
past memories. In the sixth stage, representative time series are established. 
An objective series extends events of the present perceptual field into the 
past and future. 
D. Group THEORY 

This book is Piaget’s first to apply the mathematical group theory. Here, 
the application is somewhat limited as to object grouping or to grouping of 
displacements in a formation of practical, subjective, objective, and repre- 
sentative space groups. Time, during this early period, is not regarded as 
coming under the operations of the group. It is assumed that the child’s 
world is still irreversible. Series and sequences do not have the properties 
of groups: that is why time series instead of time groups are now formed. 


1. Group Operations 

Groups are characterized principally here by a reversibility of operations. 
Reversibility is a return to the starting points. It includes two complimen- 
tary operations, the inverse and the reciprocal (24). In this book, Piaget 
also includes group properties such as additiveness as in summing two dis- 
placements. Although not aware of it, the child is doing that when in walk- 
ing in a garden he takes Pathways PB and Bd in going from P to 4 and 
returns by going directly across the grass from 4 to P. In another instances 
additiveness is indicated by the child’s behavior when he goes from Position P 
to Position Q to Position R and to Position $ and then returns directly 
from S to P. Reference is also made in this book to the identity operation 
and to a multiplicative operation, as when the product of two relations is * 
relation. Elsewhere this study was interpreted as showing associativity in 
connection with possibility of detour. 

Requirements for the grouping of displacements are that child should 
relate displaced objects to one another or to some landmark, represent his 
own displacements, and differentiate between his movements and those ? 
objects. 

2. Reversibility 

Assuming that Piaget did not apply explicitly the theory of mathema 
groups before 1937 to his child studies, nevertheless, it can be shown 
implicitly his interests along these lines go back to the commencement о 
his developmental studies. In 1921, he alluded to a “series of forms, абир" 
ing themselves in a hierarchy of psychological difficulty” (11). Reversibility 
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of operations was mentioned quite early: in the development of reasonin 

trend was shown from irreversibility to reversibility of operations (15) That 
is a sign that he was then implicitly trying to apply certain aspects көннө 
ards reversibility аз the most important aspect of мене іп 


theory. Не reg 
f intelligence and reasoning (22). 


logic and also as describing operations o 
This then shows again that Piaget was interested early in his career in appli- 


cation of group theory to psychology. 
3. Poincaré 

Piaget applied here Poincaré's discussion of displacement groups in rela- 
movements and muscular sensations, corrections of dis- 
placements, and intermediaries (26). It may also be that his convictions as 
to the value of group theory for psychology are derived, in part, from Poin- 
caré’s belief as to a relation between the mathematical group and the mind. 
This is perhaps somewhat analogous to isomorphism in gestalt theory. 


tion to an observer's 


4. Lewin and Piaget 

An interesting comparison can now be made between Piaget and Lewin. 
Lewin accounted for his own interest in topological psychology at an early 
date, which he did not specify, when he was thinking about applying point 
set theory and topology to psychology. His interests in mathematics are 
reflected in a different field in 1922 (6). He introduced vectors into psy- 
nd his major work on topological psychology appeared 
in 1936. Piaget’s 1941 paper (20) constitutes a systematic basis for a topo- 
logica] child psychology. Both had common interests also in other fields. 
vas interested in genetic problems of physics and biology and 
f knowledge. ever, citations to one another do not 
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flected below: (a) In reflection, completely strange judgments are assimi- 
lated, in trying to understand them (11). (2) Judgment is an adaptation 
to the outside world; new elements are integrated into a system of acquired 
elements (12). (с) Assimilation is a fusion of a new object and a schema. 
At first, assimilation and imitation work in opposite directions and then be- 
come complementary (15). (4) New movements are partly incorporated 
into schemata (16). 

In Origins of Intelligence and in this book, assimilation and accommoda- 
tion are development mechanisms forming circular reactions. Reproductive 
assimilation is instrumental in reproduction of successful movement in pri- 
mary circular reactions. Generalized assimilation extends reflex schemata 
to new objects in secondary reactions. Accommodation combines schemata 
in an adjustment to new circumstances in the tertiary reactions. Assimila- 
tion is an integration and incorporation of objects, elements, movements, sig- 
nals into the child’s activity or into his system of reaction schemata. Ac- 
commodation is an adjustment of those schemata when meeting situations 
that vary or have special requirements. Assimilation is an internal orienta- 
tion and leads to deduction. Accommodation is an external orientation and 
encourages a manipulation of objects. It leads to experimentation. The 
function of assimilation is an acquisition of techniques and skills. Tt is dom- 
inant in conventional behavior but not in unconventional behavior. 

These concepts require further clarification. 


F. CausanmY: EFFICACY AND PHENOMENALISM 


In his earlier studies of this subject, Piaget developed a systematic develoP- 
ment account (13, 16). In this book, his previous discussion of efficacy and 
phenomenalism as two aspects of causal sequences remains unmodified. He 
views phenomenalism as a theory of anything with anything but without any 
dependence upon sentiment as originating with Hume. Also, he views effi- 
cacy to be a theory of association based on feelings of muscular effort which 
originated with Maine de Biran, and drew upon Brunschvicg (5) for SUP" 
port. Recently, Piaget reviewed again this subject taking a middle course 
between those views. Causality originates as a relation between action an 
things and results from "organization of experience as a function of schemat? 
of action" (22). 

In a recent experimental study of perception of causality (9), Michott? 


discusses the work of Piaget and supports the contrast between efficacy ап 
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phenomenalism as two different explanations of causal sequences. Michot* 
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follows him in going back to Hume and Maine de Biran. Like Piaget, he 
also considers Brunschvicg’s treatment of their views. 


С. DEVELOPMENTAL THEORY 


One of Piaget’s tasks upon completion of this study of the first two years 
of life is to establish continuity and coherence between early development and 
later development. By the end of the development of the sensorimotor level of 
intelligence, a child achieves representation, invention, deduction, use of signs 
and symbols, and a substantial reduction of egocentrism. At the next level, that 
of practical intelligence, egocentrism sets in all over again and then persists 
In the representative stage, the child is not limited by im- 
mediate perception as of the visual field but at the beginning of the next 
level of intelligence immediate perception is once again the rule. To avoid 
difficulties, a theory of temporal displacement is suggested: a new start is 
made at each higher level with a carryover of gains at the lower level. A 
somewhat different viewpoint is implied in a later treatment of develop- 
ment levels and stages from the viewpoint of group operations (20). 

The term sensorimotor intelligence is somewhat ambiguous as it includes 
‚ and experimentation, particularly at the representative 
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Bruhl for his interpretation of egocentric thinking, preconcepts, and early 
logical operations. Piaget also cites Baldwin considerably in relation to 
imitation. Baldwin wrote also about assimilation and accommodation in a 
way which anticipates Piaget’s treatment of those concepts as in relation to 
schemata in experimentation. 


I. EXPERIMENTAL DESIGN 


This book’s methods and procedures are typical of the author's work. The 
main object here is to secure observations concerning development of the 
same children over a period of several years during the early life period. "This 
is an improvement over the author's other work where the same subjects are 
not usually followed through over an extensive period. The observations of 
the author's three children are comparable on the b of problem, response, 
theory, and age-level so that a comprehensive analysis and comparative study 
might have been made showing individual development profiles and progress. 
But Piaget has not emphasized individual differences. He has been more 


interested in the nature of development and its stages, and in concepts more 
than in the individuals. 


Acuteness of observation and sensibleness of interpretation are considered 
by him to outrank any superficial statistical treatment. 


This book discusses many hypotheses and it is certainly most stimulating. 
With each reading, one comes across different points and new perspectives. 
Just as Michotte found Piaget's treatment of the concept of causality useful 


in his own experimentation, so will research psychologists and others find 
blueprints for inquiry here. 
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